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1.0 INTRODUCTION

The United States Environmental Protection Agency requires that PRP-lead

investigations under CERCLA have an approved Quality Assurance Project Plan

(QAPP) covering environmental measurements. It is the responsibility of the

Respondents or their representatives to implement minimum procedures to assure

that the accuracy, precision, completeness and representativeness of data

collected are known and documented.

This QAPP presents the organization, objectives, functional activities and

specific quality assurance (QA) and quality control (QC) activities associated

with the Remedial Investigation/Feasibility Study (RI/FS) at the Pagel 's Pit

Landfill (also known as Winnebago Reclamation Landfill) located near Rockford,

Illinois. The QAPP is designed to achieve the specific data quality goals

of the RI/FS.

The QAPP has been prepared using the following guidance documents:

. U.S. EPA, Region V. December 1985, Preparation of Federal-Lead Remedial
Investigation Quality Assurance Project Plans for Region V.

. U.S. EPA, December 1980, Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans, QAMS-500/80.

. U.S. EPA, June 1986, Data Quality Objectives for the RI/FS Process,
Doc. No. 9355.0-7A.
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3.0 PROJECT DESCRIPTION

The RI portion of the study is designed to gather specific information needed

to determine if Pagel's Pit landfill (also known as Winnebago Reclamation Landfill)

presents a hazard to human health or welfare or to the environment and to

evaluate potential remedial alternatives. Tasks are directed toward accomplishing

these primary objectives. The Pagel 's Pit landfill RI/FS is a PRP lead

investigation.

3.1 BACKGROUND

Pagel's Pit landfill is located about f ive miles south of Rockford, Illinois

(see Drawing C 12660-B1). Land use around the landfill is primarily agricultural.

The land surface is gently rolling, exhibiting 10 to 200 feet of relief.

Surface topography is a reflection of glacial deposition. The primary drainage

out in the area is via Killbuck Creek, which flows to the northwest converging

with the Kishwaukee and Rock Rivers.

The site is situated in a transition area between outwash deposits to the north,

associated with the Kishwaukee River, and a clay till to the south. The

glacial deposits range in thickness from five feet or less east of the landfill

to 60 feet or greater west of the landfill. The immediately underlying glacial

deposit is bedrock of the Galena Dolomite Formation. The Galena Dolomite is

characterized as a yellowish gray to buff or brown, medium to coarsely crystalline

dolomite. Beneath Galena Dolomite are the Decorah and Platteville Dolomite

Formations. Based upon published information and observations made during

prior drilling, all the dolomite units are assumed to be interconnected and

Beneath the Ordovician Dolomites is the Glenwood Formation, which is an
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interbedded dolomite, sandstone and shale. The Glenwood Formation may provide

some hydraulic separation of the overlying Ordovidan Formations from the

underlying early Ordovician and Cambrian Sandstones.

Pagel's Pit landfill occupies approximately 60 acres west of Lindenwood Road

(see Drawing C 12660-B4) and has been licensed and in operation since 1972.

The facility has a bituminous liner with an overlying sand granular blanket

and leachate collection system. Leachate is collected and disposed of off-site.

Wastes accepted at the landfill are primarily municipal refuse and sewage

sludge. A very limited quantity of special wastes, primarily liquid wastes

containing metals, were disposed of at the facility prior to December, 1975.

All special wastes accepted at the facility were permitted by IEPA. Permits

for disposal from IEPA were obtained for some wastes which were not disposed

of at the facility.

In 1979, methane gas was detected in the landfill. To prevent accumulation

and to put the methane gas to constructive use, the facility operators

installed a gas venting and collection system. Collected gas is currently

cleaned and used as an energy source in a nearby grain alcohol plant and to dry

municipal sewage sludge prior to landfllling.

Adjacent Facilities

East of the Pagel's Pit landfill on an approximately 20-acre parcel,

is Acme Solvents Reclamation Inc. (ACME). The ACME site was active from 1960

to 1973 and was used for disposal of waste generated by the company's solvent

reprocessing facilities in Rockford, Illinois. The materials disposed of at
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the site are generally undocumented, but are known to have included still

bottom sludges, non-recoverable solvents, paints and oils.

Waste materials were transported to the ACME site in drums that were either

emptied into unlined disposal lagoons or stockpiled. The IEPA indicates that

four lagoons were actively used for the disposal of waste materials on site.

IEPA additionally indicates that, when the site was closed, between 10,000 and

15,000 drums may have been present on site. The total quantity of waste

disposed of at the site during its operation is unknown.

An IEPA inspection in late 1972 and early 1973 indicated that waste materials in

the ACME ponds were not removed, but were covered with soils borrowed from

other portions of the site. It is also reported that an unknown number of

drums stored on-site were crushed and buried rather than removed. Clean-up

of the ACME site began in August, 1986. Initial remedial activities include

removal of buried drums and contaminated soils.

Groundwater Flow

Groundwater flow is generally from east to west, from ACME toward Pagel's Pit

landfill. Killbuck Creek, west of the landfill, probably acts as a local

groundwater discharge area. An intermittent stream between the two sites may

also seasonally charge groundwater. The water table is located in bedrock at

the ACME site. Farther west, beneath Pagel's Pit landfill, bedrock dips off

sharply and the water table 1s found in glacial outwash. Groundwater is

generally found at a depth of approximately 20 feet west of Pagel's Pit

landfill and at about 40 feet beneath the ACME site.
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Prior Investigations

The Pagel1s Pit landfill has been peripheral to investigations at

ACME due to its proximity to the ACME site, which is currently on the NPL.

Previous investigations at ACME are as follows:

• "Extent of Sources of Groundwater Contamination - ACME Solvents, Pagel
Pit area near Morrisville, Illinois", Ecology and Environment Inc.
(E4E) March, 1983.

. "ACME Solvents Superfund Site, Winnebago County, Illinois, Remedial
Investigation", E.C. Jordan Company, September, 1984.

. "ACME Solvents Superfund Site, Winnebago County, Illinois, Preliminary
Feasibility Study", E.C. Jordan Company, February, 1985.

. "Data Analysis and Summary Report for Deep Groundwater Assessment,
ACME Solvents Superfund Site", E.C. Jordan, January, 1986 (Draft).

These investigations have identified a volatile organic compound (VOC) plume

eminatlng from ACME and moving toward Pagel's Pit landfill, which is composed

primarily of chorinated ethenes and ethanes (Table 1). Chlorinated ethenes

and ethanes have also been observed in groundwater near Pagel's Pit landfill;

however, limited testing of landfill leachate has not indicated a major

presence of these compounds. Discontinuities in the contaminant plume between

the two sites and changes in the relative proportion of chlorinated ethene

and ethane species between observation points has caused prior investigations

to conclude that separate plumes were emitting from the ACME and Pagel's Pit

landfill sites. The Field Investigation Team Report (FIT) investigation also

indicated the presence of As, Cd and Ba (maximum concentrations 30, 17 and

1200 ug/L, respectively) in groundwater adjacent to the landfill site.

WARZYN



Revision No. 2
Date 12/30/87
Page 9 of 30

In response to nomination for inclusion on the NPL, a supplemental investigation

was undertaken by Pagel's Pit landfill to better define groundwater flow and

chemistry between the landfill and ACME and to attempt to separate groundwater

quality impacts of the two sites. Results of this investigation are

reported in:

"Supplemental Investigation, Winnebago Reclamation Landfill, Rockford,
Illinois", Warzyn Engineering Inc., March, 1985.

The study indicated that the composition of the contaminant plume eminating

from ACME was generally similar to that observed in prior studies {Table 2).

However, no evidence was obtained in this study to support the contention

that Pagel's Pit landfill is a major source of the noted groundwater contaminants.

Examination of subsurface geology indicated that fracture flow could account

for apparent plume discontinuities indicated by the current data base. In

addition, known decomposition reactions for'Chlorinated ethenes and ethanes

were found to be consistent with differences in relative amounts of contaminant

species with position in the plume. Hence, the presence of different VOC

species in the contaminant plume near the landfill are not necessarily indications

of separate sources of contaminants.
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TABLE 1

MAXIMUM CONCENTRATION OF VOLTILE AND SEMI-VOLTILE ORGANICS IN GROUNDWATER
DURING THE 1984 E.G. JORDAN STUDY OF THE

ACME - PAGEL'S PIT LANDFILL AREA

COMPOUND

Volatile Compounds

trichloroethene
1,2 dlchloroethene
vinyl chloride
1,1,1 trichloroethane
1,1 dlchloroethane
benzene
1,1 dichloroethene
ethyl benzene
toluene
xylene

Semi-Volatile Compounds

bis (2-ethylhexyl) phthalate

MAXIMUM CONCENTRATION (ug/L)

170
2400

160
240
150

7.!
13
31
40

280

220
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TABLE 2

MAXIMUM CONCENTRATIONS OF VOLATILE ORGANICS
OBSERVED IN GROUNDWATER MONITORING WELLS DURING THE 1984-1985

WARZYN STUDY OF THE ACME-PAGEL'S PIT LANDFILL AREA

COMPOUND

tetrachlorethene
tMchlorethene
1,2 dlchloroethene
vinyl chloride
1,1,1 trichloroethane
1,1 dichloroethane
chloroethane
benzene
chorobenzene
2 chloroethyl vinyl ether
1,4 dichlorobenzene
1,2 dichloroethane
1.1 dlchloroethene
dichloromethane
1.2 dichloropropane
cis- 1,3-dichloropropane
ethyl benzene
toluene
m-xylene
o,p xylene
acetone
methyl ethyl ketone
tetrahydrofuran
trichlorofluoromethane

MAXIMUM CONCENTRATION (ug/L)

68
130
1020
140
28
170
5.9
42
3.5
1.5

11
8.5
4.4
62
30
2.2
18
55
30
29
210
21
130

1
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3.2 PROJECT OBJECTIVES AND USE OF DATA

The RI will be performed to gather and assess information needed to accomplish

the following objectives:

. Define the extent to which observed releases of volatile organic
compounds in the groundwater are attributable, if at all, to Pagel's
Pit Landfill.

. Evaluate the performance of the landfill, with emphasis on whether
there are, have been or are likely to be releases of contaminants into
the groundwater system.

. Provide additional definition of the groundwater flow system and
groundwater quality between Pagel 's Pit landfill and ACME Solvents,
and determine the source(s) of any hazardous releases.

. Perform an endangerment assessment (EA) to evaluate the effects of
any known or potential hazardous releases from Pagel's Pit landfill on
the public health, welfare and/or the environment.

. Develop and evaluate remedial alternatives that may be needed for the
Pagel 's Pit landfill facility.

All tasks, subtasks, and activities are directed toward the accomplishment of

these primary objectives.

Data from prior investigations are not sufficient to clearly define independent

effects the ACME and Pagel's Pit landfill sites have on the local groundwater

system. The proposed study will evaluate potential releases from Pagel's Pit

landfill through examalnatlon of landfill leachate and groundwater adjacent

to and downgradient of the landfill site. Results will be used to evaluate

potential hazards associated with releases and to evaluate whether a separate

source of VOCs may be eminating from the landfill. Additional definition of

the flow system between the two sites will be made to evaluate contaminant

transport and potential contaminant sources.
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The majority of data collected will be used for site characterization and

risk assessement purposes. Some data collected using direct-reading, portable

instruments will be used primarily for health and safety purposes. Separate

determination of cis- and trans- 1, 2-dichloroethene will be performed to aid in

interpretation of spatial changes 1n relative quantities of plume components

resulting from reductive dechlorination reactions. As the cis-1somer is the

primary decomposition product of trichloroethene, its concentration in the

plume will aid in determining whether changes in plume composition are the result
of such reactions or an indication of a separate contaminant source. The

method used for VOC determination will also provide lower detection limits

then CLP RAS methods, which will allow greater sensitivity for delineating

any plume boundary.

3.3 Specific Project Subtasks and Activities

Subtask 3A - Landfill Characterization
Subtask 3B - Hydrogeologic Investigations
Subtask 3C - Sediment Sample Collection
Subtask 3D - Surface Water Investigation
Subtask 3E - Air Monitoring

The QAPP is limited to applicable activities within the above subtasks as

discussed below. More complete descriptions of activities within subtasks

can be found 1n the Work Plan and Sampling Plan.

Activity 3A.2 - Leachate Sampling

Up to five rounds of leachate sampling are proposed to determine the composition

of landfill leachate for comparison with groundwater composition. In each

round, samples will be obtained from two manholes which serve as collection

points for two independent leachate collection systems. Additional samples

will be obtained from several of the 70 existing gas extraction leachate
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head wells. The leachate collection area will be divided into quadrants with

one well from each quadrant sampled during each successive sampling round.

Specific locations to be sampled are given in the Sampling Plan (Appendix B).

Activity 3A.3 - Water Balance Evaluation

A water balance will be prepared for the landfill using the HELP model in order

to evaluate and compare potential leachate supplies with amounts of leachate

collected. Required data will include precipitation, water level measurements

in leachate head wells and amount of leachate pumped from the site.

The USEPA HELP model is a quasi-3 dimensional landfill hydrologic model which

uses daily data in predicting cover runoff, evapotranspiration, lateral

drainage and percolation. The model may also be used for analysis of leachate

collection system and landfill liner performance. The model accepts daily

precipitation data and monthly average data on insolation and temperature,

soils characteristics, growing season and leaf area index data to compute the

water balance using a layered hydrologic routing model. Details of the

development and operation of the model are contained in Schroeder, et al

(1984)1 and examples of calibration and verification of the model are described

in Peyton and Schroeder (1986)2 and Peters, et al (1986)3.

1 Schroeder, P.R., Morgan, J.M., Walski, T.M., and Bigson, A.C., "The
Hydrologic Evaluation of Landfill Performance (HELP) Model, Volume 1"
EPA/530/SW-84-009, U.S. EPA, Cincinnati, OH, 1984, 120 pp.

2 Peyton, L., and Schroeder, P.R., "Verification of the Hydrologic Evaluation
of Landfill Performance (HELP) Model using Field Data" (authors draft), to
be published in Land Disposal of Hazardous Waste - Proceedings of the Annual
Research Symposium, U.S. EPA, Cincinnati.

3 Peters, N., Warner, R.C., Coates, A.L., and Logsdon, D.S., "Applicability of
the HELP Model in Multilayer Cover Designs; A field verification and modeling
assessment", (authors draft), to be published in Land Disposal of Hazardous
Waste - Proceedings of the Annual Research Smyposium, U.S. EPA, Cincinnati.
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The HELP model analysis will be performed using available local climatological

data. Daily precipitation data were obtained from National Oceanic and

Atmospheric Administration (NOAA) for the period 1952 to the present for the

Rockford Reporting Station. Editing of data to remove years containing substantial

missing data will occur. Average monthly temperature data was also obtained

from NOAA records for Rockford. Insolation and growing season data will be taken

from the records for St. Cloud, Minnesota contained within the HELP model

default data files. Selection of soil characteristics will be taken from the

20 sets of default soils data contained in the HELP model, based upon on-site

soil classifications, and on test data for the clay barrier soils.

The HELP model analysis for the 6 inch topsoil/24 inch clay cover for closed

areas and an analysis using 6 inches of sand cover for the active areas

will be made using the layering and soils characteristics described in the

proceeding paragraph. A sensitivity analysis will be performed to evaluate the

effects of differences in rooting depths, vegetation density and competency of

the clay barrier on predicted percolation rates.

Activity 3B.1 - Groundwater Monitoring System

Fifteen additional wells will be installed to supplement the existing groundwater

monitoring network. At each location where a single well or nest of wells

is installed, soil from the deepest boring will be sampled at five foot

intervals to its terminus. Samples will be retained by Warzyn or the PRPs

for inspection for a period of 1 year. No chemical analyses of these samples

are planned.
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An additional five wells may be installed if initial groundwater monitoring

indicates a need.

Activity 3B.2 - Surveying

Groundwater monitoring wells will be surveyed for location elevation. Well

locations will be surveyed to +_ 1.0 foot using an electronic "total station"

instrument, which uses an infrared light source to determine distances.

Elevations of the top of the inner and outer well casings will be obtained to

an accuracy of +_ 0.01 foot. Ground elevation at each well will be obtained to

an accuracy of _+ 0.10 foot. Elevations will also be obtained using the "total

station" system. All total station output is received as LED output. The

instrument is calibrated on a monthly basis.

Activity 3B.3 - Groundwater Flow Characterization

Water levels in all functional groundwater monitoring wells will be measured

on a monthly basis for a nine-month period. On site permeability tests will be

conducted at 15 wells using a baildown and recovery method (Appendix E).

The wells selected will provide permeability information on bedrock, sand

and gravel, and clay till soils.

Water levels will be obtained from groundwater monitoring wells with a

fiberglass measuring tape and attached steel sounding device. The tape is

calibrated in one hundredths of a foot intervals and is used to measure the

depth to water from the surveyed top of the well casing. The sounding device

makes a popping noise when contact with the groundwater surface is encountered.

Water level measurements are considered accuarate to +0.01 foot.
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Activity 3B.4 - Groundwater Quality Monitoring

A maximum of four rounds of monitoring are proposed. The initial two rounds

will include 43 monitoring well samples and 1 private well sample. Samples

from the private well will not be filtered prior to analysis for metals.

A reduced number of samples is anticipated in rounds three and four {a minimum

of 15 monitoring wells and 1 private well). Samples for metals analyses

from the private well will similarily be unfiltered and, thereby, reflect

total metals content.

Subtask 3C - Sediment Sample Collection

Stream sediment samples will be collected from Killbuck Creek at five locations

in order to evaluate the nature and extent of contamination that may be present

One upstream location and four downstream locations will be sampled. Sampling

will proceed from furthest downstream location to furthest upstream location

to minimize contamination from sediments disturbed in the sampling process.

Subtask 3D - Surface water Investigations

Surface water samples will be collected at sediment sampling sites on two

occasions. Sampling will be concurrent with first round groundwater sampling,

and if needed, concurrent with third round groundwater sampling.
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TABLE 3
SAMPLE TYPES AND ESTIMATED SAMPLE NUMBERS

PAGEL'S PIT LANDFILL

(1)
MATRIX

fifiOUNDUATER
ROUND 1

ROUND 2

ROUND 3
(optional)

ROUND 4
(optional)

LEACHATE
ROUND 1

ROUND 2

ROUND 3

ROUND 4

(2)
LAB

HAZLETON
HAZLETON
HAZLETON
UARZYN
UARZYN
UARZYN

HAZLETON

HAZLETON
UARZYN
UARZYN

HAZLETON

HAZLETON
UARZYN
UARZYN

HAZLETON

HAZLETON
UARZYN
UARZYN

HAZLETON

HAZLETON
HAZLETON
HAZLETON
UARZYN
UARZYN
UARZYN

HAZLETON
UARZYN
UARZYN

HAZLETON

HAZLETON
UARZYN
UARZYN

HAZLETON

HAZLETON
UARZYN
UARZYN

HAZLETON

NO. OF
SAMPLES

44
17
17
17
44
44
27
44
44
44
44

16
16
16
16
16
16
16
16

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

FIELD
DUPLICATES

5
2
2
2
5
5
3
5
5
5
5
2
2
2
2
2
2
2
2

1
1
1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

WJ
FIELD
BLANKS

3
1
1
1
3
3
2

3
3
3
3
1

1
1
1
1
1
1
1

1
1
1ii1
iiii
iiii
iiii

t«;
MATRIX
SPK/DUP

6
2

6

2

2

2
2

2

2

2

ISJ
GC/MS
CONFIRM

5

5

1

1

1

1

loj
TOTAL

SAMPLES

63
22
20
20
52
52
32
63
52
52
52
21
19
19
19
21
19
19
19

11
10
8
8a
8
11
8
8
8
11
8
8
8
11
8
8
8

l/J
TEST PARAMETERS

VOLATILES HAZLETON'S METHOD
EPA HSL BNA'S AND PEST/PCB'S
EPA HSL METALS, DISSOLVED
CYANIDE
PHENOL
ALKALINITY, CHLORIDE
METALS, DISSOLVED (As, Ba, Cd)(8)

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, DISSOLVED (As. Ba, Cd)(8)

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, DISSOLVED (As, Ba, Cd)(8)

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, DISSOLVED (As, Ba, Cd)(8)

VOLATILES HAZLETON'S METHOD
EPA HSL BNA'S AND PEST/PCB'S
EPA HSL METALS, TOTAL
CYANIDE
PHENOL
ALKALINITY, CHLORIDE

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, TOTAL (As, Ba, Cd)

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, TOTAL (As, Ba, Cd)

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, TOTAL (As, Ba, Cd)



TABLE 3
SAMPLE TYPES AND ESTIMATED SAMPLE NUMBERS

PAGEL'S PIT LANDFILL
(Continued)

(1)
MATRIX

ROUND 5

SURFACE VATER
ROUND 1

ROUND 2

SEDIMENT

AIR

(2)
LAB

HAZLETON
UARZYN
WARZYH

HAZLETON

HAZLETON
UARZYN
UARZYN

HAZLETON

HAZLETON
UARZYN
UARZYN

HAZLETON

HAZLETON
HAZLETON
HAZLETON
UARZYN

RADIAN

NO. OF
SAMPLES

6
6
6
6

5
5
5
5
5
5
5
5

5
5
5
5

4

FIELD
DUPLICATES

1
1
1
1

1
1
1
1

3

UJFIELD
BLANKS

1
1
1
1

1

1

l«J
MATRIX
SPK/DUP

2

2

2

1!>J
GC/MS
CONFIRM

1

1

1

IDJ
TOTAL

SAMPLES

11
8
8
8

10
7
7
7

10
7
7
7

6
6
6
6

8

TEST PARAMETERS

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, TOTAL (As, Ba, Cd)

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, TOTAL (As, Ba, Cd)

VOLATILES HAZLETON'S METHOD
PHENOL
ALKALINITY, CHLORIDES
METALS, TOTAL (As, Ba, Cd)

EPA HSL VOLATILES
EPA HSL BNA'S AND PEST/PCB'S
EPA HSL METALS
CYANIDE

VOLATILES

Bi

3
4
5
6
.7
(8)

All samples are considered low concentration samples
Hazleton • Hazleton Laboratories America

3301 Kinsnan Boulevard
Madison, Wisconsin 53704

Harzyn • Uarzyn Engineering Inc.
One Science Court
University Research Park
Madison, Wisconsin 53705

Radian • Radian Corporation
Process Center
3200 E. Chapel Hill Rd/Nelson Hwy.
P.O. Box 13000
Research Triangle Park, North Carolina

A trip blank for volatiles will be included with each shipment.
Sample nuMbers reflect extra volume required for Matrix spike/matrix spike duplicate analyses.
Ten percent of all volatiles analyses by Hazleton's Method will be confirmed by GC/HS analysis.
Saiple totals do not include trip blanks for volatiles.
See Appendix A for CLP TCL list. See Appendix D for analyte 11st for volatiles analysis by Hazleton's Method. See Appendix F
for analyte list for volatiles analysis of air samples using Radian's Method.
Groundwater samples fron private wells will not be filtered

12768.00
RCU/arb/RCU
[arb-400-98]



TA

SAMPLE QUANTITIES, BOTTLES, PRESERVATIVES AND PACKAGING
FOR WATER. SEDIMENT AND LEACHATE SAMPLES FROM PAGEL'S PIT LANDFILL

Analysis
UATER AND LEACHATE

Low Concentration (Organ1cs)
Acid Extractables, base/neutral
extractables, pest1c1des/PCBs

Volatlles (GC)

Low Concentration (Inorganics)
Metals (groundwater)

Metals (leachate and
surface water)

Cyanide

_0t her _Ana lysis
Phenollcs, Total

Chlorides, Alkalinity

Bottles and Jars Preservation

Two 1/2-gallon amber1 Iced to 4°C
bottles (teflon-lined
caps)
Four 40-art volatile Iced to 4°C
organic analysis
(VOA vials)

One 1-Hter high
density polyethylene
bottle

Filter through 0.45 urn
filter, HN03 to pH <2
Iced to 4°C.
Optional

One 1-Hter high HN03 to pH <2
density polyethylene Iced to 4°C
bottle
One 1-1 Her high NaOH to pH >12
density polyethylene Iced to 4*C
bottle

1/2 liter glass bottle H2S04 to pH <2
teflon lined cap Iced to 4°C

One 1-Hter high
density polyethylene

Iced to 4°C

SEDIMENTS
low or Med Concentration fOrgan1cs)
Acid extractables, base/neutral One 8-oz wide mouth Iced to 4*C
extractables. pestlcldes/PCBs glass jar

Volatlles Two 120-ml VOA vials Iced to 4*C

Low or Med Concentration (Inorganics)
Metals and Cyanide One 8-oz wide mouth Iced to 4°C

glass jar

AIR SAMPLES
Volatlles

[cac-79-08]

Tenax/Tenax-charcoal None

Holding Tine Volume of Sample

5 days until
extraction

7 days
(48 hours for
surface water)

6 Months

28 days

14 days

28 days

Fill bottle to
neck

Fill conpletely
no headspace

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Fill 3/4 full

28 days (14 days Fill to shoulder
for alkalinity) of bottle

10 days until
extraction

10 days

14 days

Sjilpplnfl

Shipped Dally
by Overnight
Carrier
Shipped Dally
by Overnight
Carrier

Shipped Dally
by Overnight .
Carrier

Shipped Dally
by Overnight
Carrier
Shipped Dally
by Overnight
Carrier

Shipped Dally
by Overnight
Carrier
Shipped Dally
by Overnight
Carrier
articles

Normal Packaging

No. 1 foam Hner
or vem1cu11te

No. 1 foam Hner
or vemlcuUte

No. 2 foam liner
or vermlcullte

No. 2 foam Hner
or vemlcuUte

No. 2 foam Hner
or vermicuHte

Verraiculite ,

No. 2 foam Hner
or vermiculfte

Fill 3/4 full

Fill completely
no head space

Fill 3/4 full

Not applicable

Shipped Dally
by Overnight
Carrier
Shipped Dally
by Overnight
Carrier

Shipped Dally
by Overnight
Carrier

Shipped Dally
by Overnight
Carrier

Foam liner No. 3
(Med in cans/
vermicuHte)
VermicuHte
(Med 1n cans/
vennicuHte)

Foam Hner No. 3
(Med In cans/
vermlcullte)

Capped, sealed
1n glass vials,
packed 1n
vermlcullte
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Subtask 3E - Air Monitoring

Air sampling will be conducted at three downwind and one upwind locations at

property boundaries in order to obtain background data and evaluate potential

impacts to downwind receptors. An attempt will be made to collect samples

during "worst case" conditions.

Weather data will be collected concurrent with air monitoring. Weather-

related information will be collected using the TERRA 8 datalogger. The

TERRA 8 datalogger is a fully programmable computer/data collection system

that can acquire weather-related data from a variety of sensing transducers

for extended periods of time. The TERRA 8 is programmable and data collected

is recorded in a non-volatile RAM memory for download to the user via cassette.

The TERRA 8 is housed in a weather proof box and, when established in the

field, requires minimal maintenance. Weather data is collected via specific

sensing transducers, which sense and monitor information and relay it back to

the TERRA 8. The information is read into the datalogger according to specific

tailer-made programs by the user or by the Standard Users Program, which is

company-installed into the datalogger. There are a variety of sensing

transducers, i.e., dry-bulb temperature, wind speed, wind direction, relative

humidity, etc. Once data has been acquired, it is kept 1n the TERRA 8's

non-volatile RAM memory for download to the user via cassette. Data collected

and stored in memory may be withdrawn with various programs that allow data

files to be read from cassette tape for analysis.

WARZYN
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Specific procedures to be used in sample collection for the various sample

matrixes are outlined in the Sampling Plan (Appendix B). A summary of sample

numbers and matrices is given in Table 3. A summary of sample containers,

sample volumes, preservation and shipment methods to be used is given in

Table 4. A project schedule is given in Attachments 1A and IB,

4.0 PROJECT ORGANIZATION AND RESPONSIBILITY

4.1 OVERALL RESPONSIBILITY

. Gary L. Marzorati
Pagel's Pit landfill PRP Steering Committee

. James A. Hill, Project Manager
Warzyn Engineering

. Karen Waldvogel, Remedial Project Manager
U.S. EPA, Region V

. RI/FS Reports and technical memoranda prepared by Warzyn Engineering

4.2 MONITORING AND SAMPLING OPERATIONS AND QC

. Principal Engineering Firm - Warzyn Engineering

. Drilling - Exploration Technology Inc.

. Sampling, Monitoring and Survey - Warzyn Engineering

. Quality Control - Richard W. Maurer, Warzyn Engineering
(Quality Assurance Officer or his designate

4.3 LABORATORY ANALYSES AND QC

- EPA HSL volatiles, semi-volatiles, pesticides/PCBs and metals
using CLP protocols (see Appendix A for HSL Analyte List) and volatiles
by GC (see Appendix D for method and analyte list) - Hazleton Laboratories
America, Inc., 3301 Kinsman Boulevard, Madison, Wisconsin 53704

. cadmium, barium, aresenic, phenols, chloride, total cyanide and
alkalinity - Warzyn Engineering

. Field analysis of pH and specific conductance - Warzyn Engineering

WARZYN
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4,4 SPECIALIZED RESPONSIBILITIES FOR LABORATORY SERVICES

- Hazleton Data

- analytical protocol specified - Warzyn Engineering
- review of analytical specifications - U.S. EPA, Region V, QA Office
- review and approval of performing laboratory - U.S. EPA, Region V,

QA Office

- internal QA/QC - Hazleton staff
- final data review and validation - Warzyn Engineering
- review of tentatively identified compounds and assessment of need for
confirmation - Warzyn Engineering

. Warzyn Data

- review of analytical specifications - U.S. EPA, Region V, QA Office
- review and approval of performing laboratory - U.S. EPA, Region V,

QA Office
- internal QA/QC - Warzyn Engineering
- final data review and validation - Warzyn Engineering

4.5 QUALITY ASSURANCE

. Overall QA Responsibility - Warzyn Quality Assurance Officer (QAO)

. Warzyn subcontracted activities - Warzyn Engineering

. Review of QAPP - U.S. EPA, Region V, QA Office

. Field analyses - Warzyn Engineering

4.6 PERFORMANCE AND SYSTEMS AUDITS

. Field Operations - QAO, Warzyn Engineering

. Analytical Laboratories - U.S. EPA, Region V, QA Office

. Evidence Audit - QAO, Warzyn Engineering

A project organizational chart is shown in Drawing C 12660-A1.

WARZYN
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5.0 QUALITY ASSURANCE OBJECTIVES

The overall QA objective is to develop and implement procedures of field

sampling, chain-of-custody, laboratory analysis and quality control (QC)

reporting that will provide legally defensible results of documentable quality.

Specific procedures to be used for sampling, chain-of-custody, calibration,

laboratory analysis, reporting, internal quality control, audits, preventative

maintenance and corrective actions are described in other sections of this

QAPP. This section defines the goals for the of QC effort (accuracy, precision,

and sensitivity of analyses and completeness, representativeness and comparability

of measurement data from analytical laboratories) and presents quality control

objectives for field measurements.

5.1 LEVEL OF QUALITY CONTROL EFFORT

5.1.a Field Sampling Program

The quality of data from the field sampling program will be evaluated through the

collection of field duplicates, matrix spike/matrix spike duplicates and

field and trip blanks. Duplicate samples will be used to assess the combined

effects of sample collection, handling and analysis on data precision.

Blank samples will be used to check for procedural contamination or ambient

conditions at the site that may cause contamination. The general level of

effort for all matrices will be one field duplicate per 10 investigative

samples. Field blanks will be collected for water and leachate samples

at a frequency of one per collection method per sampling time on day. For

organics analysis of water and leachate samples, additional sample volume

will be collected for matrix spike/matrix spike duplicate analyses at a

frequency of one per 20 investigative samples. One trip blank will be included

with each batch of water samples for volatiles analysis.

WARZYN
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S.l.b Laboratory Analysis

Hazleton

Hazleton will perform analyses for purgable organics by GC using the method

described in Appendix D. Level of QA effort for this method is included with

the method description. Selected samples will be analyzed for purgables by

GC/MS for confirmation purposes. Analyses will follow CLP protocols except that

a 25 ml purge volume will be used to achieve detection limits comparable to

those obtainable by the GC method (see Appendix A for analyte list and

detection limits). Hazleton will perform analyses for semi-volatiles,

pesticides/PCBs and metals (see Appendix A for analyte lists) using CLP

protocols. Level of QA effort for CLP protocol analyses are described in

IFBs WA-85-GJ664/J680 {or most recent) for organics and WA-85-J838/J839 (or

most recent) for inorganics.

Warzyn

Level of QA effort for analyses performed by Warzyn are included with methods

descriptions in Appendix D.

Radian

Level of QA effort for analyses of air samples by Radian is given in the

method QA plan in Appendix C-9.

WARZYN



PROJECT ORGANIZATION CHART
PAGEL'S PIT LANDFILL RI/FS

U.S. EPA REGION V

K. Waldvogel

CORPORATE HEALTH
AND SAFETY

0. Woods
Warzyn

PRP STEERING COMMITTEE

G. Marzoratl

PROJECT MANAGER

J. Hill
Warzyn

QUALITY ASSURANCE
OFFICER

R. Maurer
Warzyn

1
REMEDIAL INVESTIGATION

R. Karls
Warzyn

•

I
FEASIBILITY STUDY

R. Mumford
Warzyn

1
REMEDIAL DESIGN

J. Schittone
Warzyn

SUBCONTRACTORS

Hazleton
ETI
Radian

DRAWING 12660-A1
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S.l.c Field Measurement of pH and Specific Conductance

Level of QA effort for field measurement of pH will consist of precalibration

using two buffer solutions and calibration verification at regular intervals

(at least every ten samples). Level of QA effort for specific conductance

measurements will consist of initial and continuing (at least every ten

sample) calibration verification using a standard solution of known conductivity.

5.2 Accuracy, Precision and Sensitivity of Analyses

The QA objectives of analyses with respect to accuracy, precision and

sensitivity are to achieve acceptable data based on specified performance

criteria. Accuracy and precision requirements and method detection limits

for CLP protocol analyses are described in IFB's WA-85-J664/J680 (or most recent)

for organics and WA-85-J838/J839 (or most recent) for inorganics. Accuracy

and precision criteria and required detection limits for other proposed

analyses are listed with method descriptions in Appendix D.

Accuracy of field measured pH will be judged from agreement of instrument

readings with standard buffer solutions. Agreement with standards will be

within +_ 0.05 pH units or the unit will be recalibrated. Field measurements

will be made to 0.01 unit. Measurement precision will be estimated by periodically

(1 per 10 samples) making duplicate readings of samples.

WARZYN
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Accuracy of the conductivity meter will be assured by daily calibration

verification with a check standard. If readings vary more than 5% from

expected values, the unit will be replaced.

5.3 Completeness, Representativeness and Comparability

It is anticipated that at least 95% of analyses will provide results meeting

acceptance criteria. Sampling methods and locations are designed to provide

results representative of the matrix at the sampling point. Analytical methods

used will provide comparable data which will supplement prior data collected

at the site.

6.0 Sampling Procedures

Specific sampling procedures used are documented in the Sampling Plan (Appendix

B). Containers, preservatives, holding times, transport and storage methods

are summarized in Table 4.

7.0 Sample Custody

Sample documentation will follow guidelines in National Enforcement Investigations

Center Policies and Procedures, May 1978 (Revised May 1986), except that

organics and inorganics traffic reports will not be used. Sample documentation

will include cha1n-of-custudy forms, sample tags, custody seals, sample

identification records, container labels and field note books. Examples of

documentation to be used are given in Appendix F. Original field notes and

field documents will be maintained by Warzyn in a final evidence file.

Format and maintenance of the final evidence file is given in Appendix G.

WARZYN
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8.0 Calibration Procedures, Frequency and Preventatlve Maintenance for Field
Instruments

Calibration and maintenance of pH and specific conductance meters are detailed

in Appendices C-l and C-2, respectively.

Calibration of survey instruments used for health and safety purposes will

follow procedures recommended by the manufacturer (Appendices C-3 through

C-8). The HNu and TIP will be calibrated at the beginning of each work day

using standard calibration gas (isobutylene) supplied by HNu. The OVA will

be calibrated once per month using methane, as specified by the manufacturer,

unless conditions warrant more frequent calibration. These conditions might

include extensive use of instruments, particularly rough treatment or alteration

of initial calibration conditions (i.e., turning of knob settings, replacement

of burner chamber, etc.).

HCN Monitox detectors will be checked for accuracy each work-day morning

using a gas generation unit. If detectors are not in calibration, they will

be replaced with ones which are.

All Rad-Mini radiation meters used on-site have been calibrated at the factory

within the past year (in accordance with manufacturer's directive). A thorium

camping lantern mantle will be kept on-site to verify operation of the meters.

WARZYN
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9.0 Analytical Services

9.1 Hazleton

A. Sample Custody

Internal custody procedures for Hazleton are documented in Appendix I.

When analyses and validation of results are completed, the laboratory will

deliver all custody forms, sample tags, and all original documents, printouts

or data files generated during analyses to Warzyn for inclusion in the final

evidence file. A final evidence file will be maintained by Warzyn as described

in Appendix G.

B. Analytical and Calibration Procedures

Samples analyzed by Hazleton for HSL semi-volatiles, pesticides/PCBs and

inorganics (see Appendix A for analyte list) will follow CLP protocols outlined

in IFBs WA-85-J664/J680 or most recent) for organics and WA-85-J838/J839 (or

most recent) for inorganics. Analysis for HSL volatiles (see Appendix A for

analyte list) in sediment will also follow the above protocols. Volatile

organics analysis for groundwater, surface water and leacnate samples will be

performed by using the method described in Appendix D. Analysis of ten

percent of water and leachate samples for volatiles will be confirmed by

GC/MS using CLP protocols with the exception that a 25 ml purge volume will

be used. Analyte list and detection limits are given in Appendix A.

C. Internal Quality Control

Internal quality control for CLP based analyses will follow specifications in

IFB documents WA-85-J664/J680 (or most recent) for organics and WA-85-J838/J839

(or most recent) for inorganics. Internal quality control requirements for

volatiles analysis by GC using Hazleton's method are described with analytical

methodology in Appendix D.
WARZYN
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D. Performance and Systems Audits

The Region V QAO will audit the performing laboratories as a basis for approval or

disapproval of the labortory for the requested analyses. Performance audits

are to be made as specified in the appropriate IFB documents for analyses

by CLP protocols and in Appendix D for analysis of volatiles by GC.

E. Data Assessment

Data assessment will be performed by Warzyn Engineering. Assessment of

organics data will be performed using guidelines developed in Technical

Directive Document No. HQ-8410-01, Laboratory Data Validation, Functional

Guidelines for Evaluating Organics Analyses, May 1985. Inorganics data

assessment will be performed based on guidelines in Laboratory Data Validation,

Functional Guidelines for Evaluating Inorganics Analyses, November, 1985.

Validation of volatile analyses by GC with follow guidelines listed in the

method description in Appendix D.

F. Accuracy/Precision Definitions

Accuracy and precision definitions are described in the above IFB documents

for analyses performed using CLP protocols and with the method description in

Appendix D for volatiles analysis by GC.

G. Corrective Action

If quality control audits result in detection of unacceptable conditions or

data, the Warzyn QAO will be responsible for developing and initiating

corrective action. Corrective action may include:

. Re-analysis of the samples, if holding time criteria permits;

. Resampling and re-analysis;

. Evaluating and amending sampling and analytical procedures; and

. Accepting data, acknowledging level of uncertainty.
WARZYN
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9.2 Warzyn

A. Sample Custody

Samples are delivered to Warzyn under chain-of-custody, A designated sample

custodian accepts custody of the shipped samples and verifies that the chain-

of-custody seals have not been broken. The sample custodian reviews the

information on the smaple tags/labels with that on the chain of custody

records. Pertinent information as to shipment, pickup, courier, etc., is

entered in the remarks section. The custodian then enters that sample

tag/label data into a bound logbook which is arranged by project code and

station number. The sample custodian must acknowledge receipt on the

chain-of-custody form. Any comments pertaining to the shipment should be

made under "Remarks".

The sample custodian will use the sample tag/label as identification information

to assign a unique sequenial laboratory number to each sample. This laboratory

number is entered on the chain-of-custody form. The information is

logged into the laboratory logbook. The sample custodian will transfer all

samples to the proper analyst or store the sample in the appropriate

refrigerator. The chain-of-custody and testing request forms are forwarded

to the laboratory supervisor.

The laboratory is a secured area with strict limited access. All data files

and doors are locked daily. Laboratory personnel are responsible for the

care and custody of samples from the time they are recieved until the sample

is returned to the custodian or refrigerated.
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When sample analyses and necessary quality assurance checks have been completed

by the laboratory or after a 3 month time period, whichever is longer, the

unused portion of the sample should be disposed of properly. All identifying

tags, data sheets, and laboratory records shall be retained as part of the

permanent documentation of the project and forwarded to the project manager for

inclusion in the final evidence file.

B. Analytical and Calibration Procedures

Analytical and calibration procedures are documented in Appendix D.

C. Internal Quality Control

Required internal quality control analyses and their frequency are specified

with analyses procedures in Appendix D.

D. Performance and Systems Audits

The Region V QAO will audit the laboratory as a basis for approval or disapproval

for the requested analyses. Performance audits with independent QC samples

are to be performed as specified in methods descriptions in Appendix D.

E. Data Assessment

Data assessment will be performed by Warzyn Engineering. Criteria to be used

for assessment are listed with methods descriptions in Appendix D.

F. Accuracy/Precision Definitions

Accuracy and precision definitions are given with methods descriptions on

Appendix D.
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G. Corrective Action

If quality control audits result in detection of unacceptable conditions or

data, the Warzyn QAO will be responsible for developing and initiating

corrective action. Corrective action may include:

• Re-analysis of the samples, if holding time criteria permits;
• Resampling and re-analysis;
• Evaluating and amending sampling and analytical procedures; and
• Accepting data, acknowledging level of uncertainty.

9.3 Radian

Analysis of VOCs in ambient air will be performed by Radian. Methods, sample

documentation and QA/QC for this method are described in Appendix C-9. The Region

V QAO will audit the laboratory as a basis for approval in disapproval of the

required analysis.

10.0 Quality Assurance Reports

No separate QA report for this project is planned. The final RI report

and FS report will contain separate QA sections that summarize quality of

data collected during the project.

RCW/jpl/JCG
[cmj-35-1]

WARZYN







APPENDIX A

EPA Hazardous Substance List and
Requested Detection Limits for

Analyses Based on Contract
Laboratory Program Protocols



CLP TARGET COMPOUND LIST
AND DETECTION LIMITS

Volatlles

1. Chloromethane
2. Bromomethane
3. Vinyl Chloride
4. Chloroethane
5. Methylene Chloride
6. Acetone
7. Carbon Disulfide
8. 1,1-Oichloroethene
9. 1,1-Dichloroethane

10. trans-1,2-Di chloroethene
11. Chloroform
12. 1,2-Dichloroethane
13. 2-Butanone
14. 1,1,1-Tri chloroethane
15. Carbon Tetrachloride
16. Vinyl Acetate
17. Bromodlchloromethane
18. 1,1,2,2-Tetrachloroethane
19. 1,2-Dichloropropane
20. trans-1,3-Dichloropropene
21. Trichloroethene
22. Dibromocloromethane
23. 1,1,2-Trichloroethane
24. Benzene
25. ci s-1,3TDichloropropene
26. 2-Chloroethyl Vinyl Ether
27. Bromoform
28. 2-Hexanone
29. 4-Methyl-2-pentanone
30. Tetrachloroethene
31. Toluene
32. Chlorobenzene
33. Ethyl Benzene
34. Styrene
35. Total Xylenes

CAS Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0

__75-35-4
7̂ -35-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
79-34-5
78-87-5

10061-02-6
79-01-6
124-48-1
79-00-5
71-43-2

10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-41-4
100-42-5

Detection
Low .

Watert2'
ug/1

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5

10
5
5
5
5
5
5
5
5
5
10
5
10
10
5
5
5
5
5
5

Limits^1)
Low Soil

Sediment ̂  *>
ug/kg

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5

10
5
5
5
5
5
5
5
5
5
10
5
10
10
5
5
5
5
5
5



Semi-Volatiles CAS Number

36. Phenol 108-95-2
37. bis(2-Ch1oroethyl)ether 111-44-4
38. 2-Chlorophenol 95-57-8
39. 1,3-Dichlorobenzene 541-73-1
40. 1,4-Dichlorobenzene 106-46-7
41. Benzyl Alcohol 100-51-6
42. 1,2-Dichlorobenzene 95-50-1
43. 2-Methylphenol 95-48-7
44. b1s(2-ChloroisopropylJether 39638-32-9
45. 4-Methylphenol 106-44-5
46. N-N1troso-Dipropylamine 621-64-7
47. Hexachloroethane 67-72-1
48. Nitrobenzene 98-95-3
49. Isophorone 78-59-1
50. 2-Nitrophenol 88-75-5
51. 2,4-Dimethylphenol 105-67-9
52. Benzole Acid 65-85-0
53. bis(2-Chloroethoxy)methane 111-91-1
54. 2,4-Dichlorophenol 120-83-2
55. 1,2,4-Tri chlorobenzene 120-82-1
56. Naphthalene 91-20-3
57. 4-Chloroaniline 106-47-8
58. Hexachlorobutadiene 87-68-3
59. 4-Chloro-3-methylphenol 59-50-7

(para-chloro-meta-cresol)
60. 2-Methylnaphthalene 91-57-6
61. Hexachlorocyclopentadiene 77-47-4
62. 2,4,6-Trichlorophenol 88-06-2
63. 2,4,5-Trichlorophenol 95-95-4
64. 2-Chloronaphthalene 91-58-7
65. 2-Nitroani1i ne 88-74-4
66. Dimethyl Phthalate 131-11-3
67. Acenaphthylene 208-96-8
68. 3-Nitroanil1ne 99-09-2
69. Acenaphthene 83-32-9
70. 2,4-Dinitrophenol 51-28-5
71. 4-N1tropheno1 100-02-7
72. Dibenzofuran 132-64-9
73. 2,4-Dinitrotoluene 121-14-2
74. 2,6-Dinitrotoluene 606-20-2
75. Diethylphthalate 84-66-2

Detection
Low^\Waterl4'
ug/1

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10

10
10
10
50
10
50
10
10
50
10
50
50
10
10
10
10

Limits^1)
Low Soil
Sediment^5'

ug/kg

330
300
330
330
330
330
330
330
330
330
330
330
330
330
330
330
1600
330
330
330
330
330
330
330

330
330
330
1600
330
1600
330
330
1600
330
1600
1600
330
330
330
330



Detection Limits^1)

Semi-Volatiles CAS Number

76. 4-Chlorophenyl Phenyl ether 7005-72-3
77. Fluorene 86-73-7
78. 4-Nitroaniline 100-01-6
79. 4,6-Dinitro-2-methylphenol 534-52-1
80. N-nitrosodi phenylami ne 86-30-6
81. 4-Bromophenyl Phenyl ether 101-55-3
82. Hexachlorobenzene 118-74-1
83. Pentachlorophenol 87-86-5
84. Phenanthrene 85-01-8
85. Anthracene 120-12-7
86. Di-n-Butylphthalate 84-74-2
87. Fluoranthene 206-44-0
88. Pyrene 129-00-0
89. Butyl Benzyl Phthalate 85-68-7
90. 3,3'-Dichlorobenzidine 91-94-1
91. Benzo(a)anthracene 56-55-3
92. bis(2-ethylhexylJphthalate 117-81-7
93. Chrysene 218-01-9
94. Di-n-octyl Phthalate 117-84-0
95. Benzo(b}fluoranthene 205-99-2
96. Benzo(k)fluoranthene 207-08-9
97. Benzo(a)pyrene 50-32-8
98. Indeno(l,2,3-cd)pyrene 193-39-5
99. Dibenz(a,h)anthracene 53-70-3

100. Benzo(g,h,i)perylene 191-24-2

Low
Water^4'

ug/1

10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Low Soil ,
Sediment^5'

ug/kg

330
330
1600
1600
330
330
330
1600
330
330
330
330
330
330
660
330
330
330
330
330
330
330
330
330
330



Pesticides

101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrln
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4-DDD
Endosulfan Sulfate
4, 4 '-DOT
Endrin Ketone
Methoxychlor
Chlordane
Toxaphene
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254

CAS Number

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9
72-20-8

33213-65-9
72-54-8

1031-07-8
50-29-3

53494-70-5
72-43-5
57-74-9

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1

Detection

Water<6)
ug/1

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.5
0.5
1.0
0.5
0.5
0.5
0.5
0.5
1.0

Limits^1)
Low Soil .
Sediment^''

ug/kg

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
80.0
80.0
160.0
80.0
80.0
80.0
80.0
80.0
160.0

126. AROCLOR-1260 11096-82-5 1.0 160.0



Notes:

(*•) Detection limits listed for soil/sediment are based on wet weight. The
detection limits calculated by the laboratory for soil/sediment will be
on dry weight basis and will be higher.

(2) Medium Water Detection Limits (DL) for Volatile CLP Target Compounds
are 100 times the individual Low Water RDL.

(3) Medium Soil/Sediment DL for Volatile CLP Target Compounds are 100 times
the individual Low Water DL.

(4) Medium Water DL for Semi-Volatile CLP Target Compounds are 100 times
the individual Low Water DL.

'5) Medium Soil/Sediment DL for Semi-Volatile CLP Target Compounds are 60
times the individual Low Soil/Sediment DL.

(6) Medium Water DL for Pesticide CLP Target Compounds are 100 times the
individual Low Water DL.

(?) Medium Soil/Sediment DL for Pesticide CLP Target Compounds are 15 times
the individual Low Soil/Sediment DL.

Specific detection limits are highly matrix dependent. The detection
limits listed herein are provided for guidance and may not always be
achievable.

[cac-79-13]



ELEMENTS DETERMINED BY INDUCTIVELY COUPLED PLASMA EMISSION
OR ATOMIC ABSORPTION (AA) SPECTROSCOPY

Requi red
Detection Level

Metal: _____(ug/1)_____

Alumium 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20

[cac-79-14]



METHOD DETECTION LIMITS
VOLATILE HSL COMPOUNDS
25 mL PURSE METHOD

HAZLETON LABORATORIES Instruments
Calibration date;

FINN 51OOA
02-06-87

in ug/L

Laboratory ID
COMPOUND

Chl oromethane
Br Offlomet h ane
Vinyl Chloride
Chl oroethane
Methyl ene Chloride
Acetone
Carbon Disulfide
1,1 -Di chl oroethene
1 f 1— Di chl oroethane
Trans— 1 , 2— Di chl oroethene
Chloroform
1 , 2— Di chl oroethane

2 -But an one
1,1 , 1— Tri chl oroethane
Carbon Tetrachloride
Vi nyl Acetate
Broroodei chl oromethane
1 , 2— Dichloropropane
Trans— 1 ,3— Dichloropropane
Tr i chl oroethene
Di bromochl oromethane
1,1, 2— Tri chl oroethane
Benxene
cis— 1 t3— Dichloropropane
2— Chl oroethyl vi nyl ether
Bromaf arm

4-Methyl -2-Pentanone
2— Hexanone
Tetrachl oroethene
1 , 1 f 2,2-Tetrachl oroethane
Tol uene
Chlorobenzene
Ethyl benz ene
Styrene
Total Xylenes

LAM217
1 ppb

l.OOO
l.OOO
l.OOO
l.OOO
l.OOO
l.OOO
l.OOO
1.000
l.OOO
l.OOO
l.OOO
l.OOO

ND
l.OOO
l.OOO
l.OOO
l.OOO
l.OOO
0.78O
l.OOO
l.OOO
l.OOO
l.OOO
1.22O
l.OOO
l.OOO

l.OOO
l.OOO
l.OOO
l.OOO
l.OOO
l.OOO
l.OOO
l.OOO
l.OOO

LAM218
1 ppb

0.7O5
0.975
0.815
1.639
1.220
1.626
1.075
O.9O2
0.959
0.965
1.116
0.956

ND
0.694
O.86O
0.972
0.874
0.871
0.691
0.877
0.893
O.912
0.871
0.957
O.722
0.927

O.992
0.780
0.946
0.8O1
0.925
0.977
1.05O
1.049
1.057

LAM219
1 ppb

0.758
O.B88
0.777
1.531
1.1O7
1.511
0.972
0.891
0.936
0.944
1.012
1.015

ND
O.706
O.86B
O.987
0.901
0.899
O.72B
O.9O4
O.994
1.OO6
O.91O
1.022
0.923
1.038

1.123
0.919
O.943
0.924
0.929
l.OOO
1.023
1.021
1.0O6

STD DEV

O. 16
0.06
O. 12
O.34
O. 11
O.33
O.05
O.O6
O.O3
O.O6
O.O6
O.O3

0.17
o.os
O.Ol
0.07
O.O7
O.04
O.O6
O.O6
O.O8
O.O6
0.14
0.14
O.O6

O.O7
O.ll
O.03
O.1O
0.11
O.Ol
0.03
0.02
O.O3

M.D.L.

0.47
0.18
O.36
1.03
0.33
l.OO
O. 16
0.18
0.10
O. 19
0.19
O.O9

O.52
O.24
O.O4
O.20
0.2O
O. 13
O. 19
0.18
0.23
O.20
O.41
0.43
0.17

0.22
O.33
O. 10
0.3O
O.33
0.04
O.OB
0.07
O.09

ND - Not Detected
For 2-Butanone, a detection limit erf 2 ppb has been set based on lab
experience.
Compounds spiked into clean lab Mater.
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SAMPLING PLAN.
PAGEL'S PIT LANDFILL RI/FS

INTRODUCTION

This sampling plan documents procedures and practices to be used in obtaining

soil, bedrock, groundwater, surface water, stream sediment, leachate and air

samples at or near the Pagel's Pit Landfill near Rockford, Illinois. A

phased approach will be used for monitoring well installation and groundwater

sampling. Fifteen monitoring wells will be installed during Phase 1. Groundwater

samples will be collected for analyses on two occasions from the 15 Phase 1

monitoring wells, three (3) proposed wells on the Acme Solvents site which will be

installed by the Acme Solvents PRPs, one (1) private well and 25 previously

installed wells.

If the interim groundwater analysis indicates that additional monitoring is

necessary, up to five (5) additional wells may be installed during Phase 2.

Two additional sets of groundwater samples will be collected from 15 selected

monitoring wells and one (!) private well as part of the Phase 2 investigation.

Five (5) surface water samples will be collected for chemical analyses from

Killbuck Creek on two occasions coinciding with the first and third rounds of

groundwater sampling. Stream sediment samples will be collected at the five

(5) surface water sampling locations concurrent with Phase 1 drilling. Six

leachate samples will be collected from site risers and manholes on a bi-monthly

basis for approximately eight months (5 sampling rounds). Air monitoring

samples will be collected at four (4) locations at the property boundaries.
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SAMPLING LOCATIONS AND NUMBERS

Sample Locations

Soil bedrock, groundwater, surface water, sediment, leachate and air samples

will be collected from various locations at and in the vicinity of Pagel's

Pit Landfill. Drawing C 12660-84 of the QAPP illustrates proposed sampling

locations. Locations of Phase 1 monitoring wells and surface water/sediment

sampling locations were agreed upon and staked during the site visit with

U.S. EPA and USGS (October 16, 1986). Phase 2 locations were not located at

the time of the site visit. Specific sampling locations and the numbers of

samples to be obtained are listed below.

Groundwater Samples

The hydrogeologic investigation wi l l be conducted in two phases. In Phase I

13 monitoring wells will be installed at the southeastern and western margins

of the Pagel's Pit Landfill site. In addition, two (2) wells will be installed

west of Killbuck Creek to monitor groundwater quality on the opposite side of the

creek.

Two (2) rounds of groundwater samples wil l be collected during Phase 1,

including all new Phase 1 wells plus existing wells B-4, B-6S, B-6D, B-7, B-9,

B-10, B-ll, B-11A, B-12, B-14, B-13, B-15, B-16, B-16A, G-107, G-108, G-109,

G-109A, G-110, G-lll, P-l, P-6, P-7, MW-105, MW-106, replacement wel ls P-3R

and P-4R and three (3) newly installed wells between the Pagel 's Pit Landfi l l

and ACME Solvents sites as part of an Acme Solvents site investigation. In

addition, one (1) private well at the farm southwest of Pagel 's Pit Landfill
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(Private Well 0) will be sampled, for a total of 44 wells per sampling round.

Rounds 1 and 2 will occur approximately 6 weeks apart.

The scope or necessity of the Phase 2 hydrogeologic investigation is dependent

on the results of the Phase 1 water quality analyses as presented in the

Interim Groundwater Quality Evaluation. If the first two rounds of water

quality analyses indicate that Pagel 's Pit Landfill is, or appears likely to

be responsible for contaminant impacts west of Killbuck Creek, five (5)

additional monitoring wells will be installed west of the creek (Wel ls G-120,

G-120A, G-121, G-122 and G-122A on Drawing C 12660-84), and sampling rounds 3

and 4 will be conducted. Fifteen monitoring wells (including all Phase 2

Wel ls) and one (1) private well will be sampled in Rounds 3 and 4, except as

modified by the Interim Groundwater Quality Evaluation.

If Pagel's Pit Landfill is not found to be responsible for impacts west of

the Creek, then the Phase 2 wells will not be installed, and rounds 3 and 4

of groundwater quality monitoring and rounds 4 and 5 of leachate monitoring

will not be performed. Quality control sample analyses for the sampling

program are summarized in Table 3 of the QAPP.

The sampling program assumes that the wells referenced as part of the Acme

Solvents investigation will be installed by ACME PRP's, and further, they

will be accessible for sampling. Changes in the Acme Solvents well installation

program or inability to gain access wells to under Acme Solvents control

will necessitate changes in the Pagels Pit Landfill Work Plan. Changes will

be by mutual consent of the Pagels Pit Landfill PRPs, Warzyn and U.S. EPA.
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Sediment Samples

Five (5) sediment samples will be collected from Killbuck Creek. The sediment

samples will be collected from the same locations where surface water samples

are collected, concurrent with the Phase 1 drilling program. Results of sediment

analyses for HSL parameters may modify the analytical parameter list for

surface water samples. Sampling locations were agreed upon and staked in the

field during the site visit. Qaulity control samples will consist of one field

duplicate.

Surface Water Samples

Five (5) surface water samples will be collected from Killbuck Creek on two

occasions. The first will be concurrent with the first round of groundwater

sampling. The second will occur, if needed, after the interim groundwater

quality evaluation. Four of the sample locations are located downgradient

from the landfill. One sample will be collected at a location upstream from

the landfill to provide background surface water quality data. Sampling

locations were agreed upon and staked in the field during the site visit.

Approximate surface water sampling locations are shown on Drawing C 12660-B4.

A field blank and field duplicate will be collected during each round. Two

matrix spike/spike duplicate samples will be collected and a trip blank included

for volatiles. A separate sample will be collect at one location for

volatiles confirmation by GC/MS.

Leachate Samples

On a bi-monthly basis for approximately eight (8) months (5 sampling rounds),

six (6) samples of leachate will be collected at the site at site manholes
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and risers. The bi-monthly schedule may be adjusted to distribute sampling to

better characterize seasonal variations in leachate quantity and quality.

The scheduling will be such that three (3) rounds of leachate samples will

be collected before issuance of the Interim Groundwater Evaluation (Subtask

3B.5). No more than five (5) sampling events will occur over the eight (8)

month period. The samples will be taken to provide an overall indication of

site leachate character. Manholes will be sampled during each round, however,

risers sampled will be varied from round to round.

A field blank and duplicate will be collected during each sampling round.

Matrix spike/matrix spike duplicate samples and a sample for volatiles confirmation

by GC/MS will also be collected.

Air Samples

Air monitoring will be conducted at the property boundaries of the landfill site

to determine the presence of volatile organic compounds in the air. The

property boundary monitoring program will consist of the collection of four (4)

Tenax/Tenax-charcoal samples over a 12-hour period on one occasion. Sampling

will include one (1) upwind and three (3) downwind sampling stations. Sampling

stations will be determined based on site conditions on the day of the test.

Specific sampling station locations will be determined in the field and will

be subject to approval by U.S. ERA and USGS. A recording weather station

will be used to provide a record of weather conditions during the test.

The results will be used to evaluate the potential for health impacts to

downwind receptors. Initially, one round of samples is planned during

conditions approaching "worst case". The need for addtional rounds will
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potentially impacted by migrating toxic gases, a plan to routinely monitor

gases at site boundaries will be prepared.

Quality control samples will consist of a field blank and three samples at

one of the downwind locations collected at a series of three flow rates
above and below the normal sampling rate.
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SAMPLE DESIGNATION

A sample numbering system will be used to identify each sample, including

duplicates and blanks. Each sample identifier will have three components:

a project identifier; a sample type and location code; and a numerical code

indicating the sampling event. A listing of sample identification will be

maintained in a log book kept by the site sampler.

Project Identifier

A 2-letter designation will be used to identify the sample collection site.

For this project, the designation will be PP, which represents Pagel's Pit

Landfill.

Sample Type and Location Code

Each sample collected will be identified by a 1- or 2-digit alpha code

corresponding to the type of sample, followed by the sample location number.

Alpha codes for monitoring wells are consistent with those of prior investigations

The alpha codes are as follows:

. G, B, P or MW-monitoring well

. SW - Surface water

. SS - Sediment
• LL - Leachate
. AA - air
. BB - bottle blank
. SB - sample blank
. PW - private well

Sample locations will be designated by a number. The numerical designation

of the location will follow the alpha code for the type of sample collected.

The location numbers used will be as shown on Drawing C 12660-B4 of the QAPP.
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Sampling Event

Samples will have an identifier to indicate sampling event ("01", "02, etc.)

Duplicate samples will be identified by "91" for the first sampling event,

"92" for the second sampling and so on.

Examples of Sample Numbers

Examples of sample numbers are listed below:

. PP-G118-01 = Pagel's Pit Landfill monitoring well ground-
water sample from Well G-118, sampling period 1;

. PP-SW02-92 = Pagel's Pit Landfill, surface water location 2,
second round duplicate;

. PP-LL06-05 = Pagel's Pit Landfill, leachate sample location
6, round 5;

. PP-SB02-02 = Pagel's Pit Landfill, sample blank 2, second
round
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GENERAL SAMPLING EQUIPMENT AND PROCEDURES

Existing Uells and Piezometers

Forty-two existing wells and piezometers will be utilized during the remedial

investigation. Twenty-five of the existing wells will be sampled during the first

and second rounds of sampling. Functional wells will be monitored for

water levels during the course of the RI. Table 1 summarizes the details of

the existing wells and piezometers on site.

Soil Borings/Hell Installation

The proposed monitoring well installation program at the site will be in two

phases. Phase 1 wells include the installation of new wells B15P, G112, G113,

G113A, G114, G115, G116, G116A, G117, G118, G118A, G119 and G119A. Replacement

wells P3R and P4R (two well nest) will be installed to replace abandoned wells

P3, P4 and P5. Other non-functional wells that were previously installed

by Pagel's Pit Landfill representatives and are deemed necessary to the

project, will also be replaced. Non-functional wells are those that are

expected to be used during the investigation for water quality sampling as

described in this plan, which have been destroyed, or are known to have

questionable utility for water quality sampling. Agreements with U.S. EPA

and USGS will be made on the necessity for replacement of any non-functional wells.

Attached Drawing C 12660-B4 shows approximate Phase 1 well locations. A

brief discussion on each well location is provided below:

Phase I

P3R - Replacement for abandoned water table well P-3 to test for any
releases west of the fill and to provide data on the relationship between
groundwater flow and Killbuck Creek (estimated to be 40 feet deep).
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P4R - Replacement for abandoned piezometer well P-4 having data objectives
similar to those for Well P3R (estimated to be 60 feet deep).

B15P - Screened 30 feet below the water table to provide data on water
quality at depth adjacent Well B-15 (estimated to be 70 feet deep).

G112 - A water table well (estimated to be 50 feet deep) between the
landfill and two impacted water supply wells to the east (G and H).
The well may provide an Indication if the landfill is impacting trie
water quality at the water supply wells.

G113, G113A - Nested wells (estimated to be 50 feet and 80 feet deep,
respectively) adjacent to a water supply well (I), which appeared to be
impacted, but is not currently functional. Determination of flow direction
and groundwater quality may provide an indication of the source of
contamination at the former water supply well.

G114 - A water table well (estimated to be 60 feet deep) adjacent to
the landfill in an area of contaminated groundwater. The well may
provide an indication as to whether mounding is occurring under the
landfill, and the origin of contaminated groundwater in the area.

G115 - A water table well (estimated to be 40 feet deep) located along
the southwest perimeter of the landfill, to monitor for any releases
from that portion of the landfill, to test for groundwater mounding,
and to provide data on the relationship between groundwater flow and
Killbuck Creek.

G116, G116-A - Nested wells (estimated to be 30 feet and 60 feet deep,
respectively) to be placed west of Killbuck Creek to evaluate potential
migration of contaminants beneath the creek, and to help characterize
the hydraulic relationship between Killbuck Creek and groundwater
flow.

G117 - A water table well (estimated to be 30 feet deep) adjacent to
the landfill and near impacted monitoring wells (MW-106, PI, P7); this
well may provide an indication of landfill releases, and data on the
hydraulic relationship between groundwater flow and Killbuck Creek.

G118, G118-A - A nest of wells (estimated to be 30 feet and 60 feet
deep) in an area which appears to be downgradient of monitoring wells
B15 and B15R. These wells will help evaluate the extent of any releases
from the landfill.

G119, G119A - A water table well (30 feet deep) and a piezometer (estimated
to be 60 feet deep) to investigate the hydraulic relationship between
groundwater flow toward Killbuck Creek, and to assist in the evaluation
as to whether there are releases from the landfill.



August, 1987 -11- C 12660

New wells 6120, G121, G121A, G122 and G122A are identified as Phase 2 wells

(see Drawing C 12660-B4). These wells, or a modification thereof, will be

installed, if the first two rounds of water quality monitoring data indicate

that the Pagel's Pit Landfill is, or appears likely to be responsible for

contaminant impacts west of Kill buck Creek.

Phase II

G120 - This well is estimated to be 30 ft deep and has a similar
purpose to those stated for G119.

G-121, G121A - Nested wells (estimated to be 30 ft to 60 ft deep,
respectively) placed west of Killbuck Creek, to evaluate potential
migration of contaminants beneath the creek, and determine hydraulic
relationship between groundwater flow and Killbuck Creek.

G 122, G-122A - These wells with estimated depths of 40 to 70 ft
have the same purpose as G116 and G116A.

At each location where a single well or nest of wells will be installed, the

deepest boring will be sampled to its terminus. The deepest borings at

multiple well locations will be sampled with a split-spoon sampler at the
surface and 5-ft intervals to the top of bedrock using ASTM Method D1586.

Bedrock will be sampled by collection of HW cores (3.2 in. diameter) using

ASTM Method D2113. If necessary, casing will be used to prevent caving of

the borehole and to prevent loss of drilling fluid. Soil and rock samples

will be logged in the field by a geologist who will be observing drilling

operations. Measurements of recovered cores will be made to allow calculation

of percent recovery and rock quality designation. Samples will be screened

in the field with an OVA or HNu meter to determine the potential for contamination

by organic compounds. Cutting will be wasted on site. Waste liquid will be

drummed if screening with HNu or OVA shows above background readings.
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Representative soil and rock samples will be provided to U.S. ERA representatives

at their request, in the field if adequate sample volume is recovered. Soil

and rock samples will be retained by Warzyn or the PRP's for a period of one

year (per U.S. EPA request). U.S. EPA may review the samples at Warzyn's

or the PRP's facility.

The groundwater monitoring wells will be constructed as follows:

. Wells will be constructed with threaded, flush-joint, two-inch
inside diameter stainless steel screens and riser pipe to a level
at least 5 feet above the anticipated maximum groundwater elevation.
Galvanized steel riser pipe will be used above the high groundwater
elevation to approximately 2 feet above ground surface.

. Manufactured 0.010-inch slotted screens will be used. Water table wells
will be instrumented with 10-foot (nominal length) screens and piezometers
will be instrumented with 5-foot (nominal length) screens.

- The results of screening of the soil and rock samples with the OVA or
HNu will be considered when determining the placement of piezometer
screens.

. Wel ls will have a clean No. 30 flint sand pack placed around the well
screens extending to two (2) feet above the top of the screen. A
2-foot bentonite pellet seal or bentonite slurry will be placed immedi-
ately above the sand pack. The remainder of the annular space will
be backfilled with a bentonite or bentonite/cement grout. Where more
than five (5) feet of grout needs to be placed, a tremie pipe will be
used.

. A locking, steel protective casing will be installed over each well.

Drilling equipment and tools will be decontaminated between boreholes to

minimize possible cross contamination of wells. Drilling rods, bits and

tools used will be washed with 2.5 percent tri-sodium phosphate (TSP) solution

and steam cleaned prior to drilling and between boring locations. Steam cleaning

of the drill rig will be performed when necessary to avoid cross contamination

between locations based on the judgement by the field geologist. The split-spoon

samplers and core barrel will be washed with a TSP solution and rinsed with
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clean water between samples. Well screen and pipe will be steam cleaned

prior to well installation.

Groundwater Sample Collection

Prior to purging each well for sampling, a water level measurement will be

taken using a fiberglass tape with a steel sounding device attached to the

end. The fiberglass tape will be divided into 0.01-foot increments, the

accuracy of measurements is ̂ +0.02-foot. The tape will then be used to measure

the total depth of each well. Measuring the total depth of each well will

provide well identification at well nests and indicate the amount

of sediment accumulation at the bottom of the well, if any.

The sampling sequence will be based upon observations made during drilling

and analytical results from previous sampling of existing wells.

Groundwater sampling will proceed from the anticipated least contaminated

wells to the wells suspected of having greater amounts of contaminants. Each
well to be sampled will be purged immediately prior to sampling using

a stainless steel bailer attached to a 1/8-inch diameter stainless steel
cable. A pitcher pump may be used for purging if groundwater is shallow enough

to make use of the pump possible. The water removed from the well will be

collected and measured so a minimum of four well volumes are removed prior to

sample collection. If a pitcher pump is used for purging, an additional one

well volume will be removed with a stainless steel bailer prior to sampling

to remove all water subjected to the negative pressure of the pitcher pump.

After well purging has been completed, the samples will be collected using a

stainless steel bailer. Purge water will be screened with a photoioization

meter and drummed if readings are above background.
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Groundwater sample blanks will be collected by pouring deionized water into

the bailer and filling the sample bottles from the bailer. Deionized water

for all blanks will be obtained from the Warzyn analytical laboratory for

which background data are available.

The bailer, cable, pump and water level measurement tape will be cleaned

between wells with a 2.5 percent TSP solution followed by a rinse with reagent

grade acetone and, finally, double rinsed with distilled water. The pitcher

pump and riser pipe will be steam cleaned and then will go through decontamination

with TSP, acetone and distilled water. The pitcher pump riser pipe and

bailer, will be triple rinsed with distilled water poured directly from

containers in order to remove all acetone residuals from decontamination.

The sampling equipment will be laid out on and covered with clean polyethylene

sheeting to air dry as much as possible before reuse.

Sediment Sampling

Sediment samples will be collected at each of the surface water sampling

locations concurrent with Phase I drilling.

The sediment samples will be collected using a 2-inch diameter stainless

steel hand corer OP clam shell sampler. Samples will be grab samples taken

at representative points on the eastern one half of the stream profile, or

as otherwise agreed to with U.S. EPA.

Sampling equipment will be decontaminated between sampling locations using

decontamination fluids and distilled water rinses as described for goundwater

sampling.
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Surface Water Sampling

Sampling of surface water will progress from the furthest downstream location

(SW-1) to the furthest upstream location (SW-5) to limit influence of

sediment suspended by sampling on susequent samples. Surface water samples

will be collected from the lower portion of the stream channel using a Kemmerer

sampler or by taking grab samples. Samples will not be filtered. A photograph

of each sampling location will be taken. A sampling blank will be collected

by pouring deionized water into the sampler and then transferring to a

sample bottle.

Sampling equipment will be decontaminated between sampling locations using TSP

followed by acetone and, finally, distilled water rinses, as described for

groundwater sampling.

Leachate Sampling

Six (6) leachate samples will be collected on five (5) occasions during the

RI. Two of the samples in each sampling round will be collected from the

leachate extraction system manholes. The remaining four (4) samples in each

sampling round will be collected from gas wells that are part of the gas

collection system (see attached Drawing C 12660-B5). Four different gas

wells will be sampled 1n each sampling round as per the following plan:

Round 1 Round 2 Round 3 Round 4 Round 5

Al
E7
Fl
K2

A3
Bl
G3
G7

C7
C3
HI
15

01
E5
G5
13

C5
E3
J3
L2
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The leachate samples will be collected using a stainless steel bailer attached

to a 1/8-inch diameter stainless steel cable. Samples from the gas wells

will be collected by moving the flexible well connector from the PVC riser

and then using the bailer to collect the sample. Prior to removing the well

connector on the gas wells, appropriate valves will be closed to prevent

introduction of clean air into the gas collection system. Leachate collected

in excess of sample needs will be combined with that being collected for off-

site disposal.

The bailer and stainless steel cable will be decontaminated between sampling

locations using decontamination.fluids and distilled water rinses as described

for groundwater sampling.

Air Sampling

The property boundary air monitoring program will consist of the collection

of four Tenax/Tenex-charcoal samples over a 12 hour period. Pre- and post-

calibrated personal sampling pumps will be used to collect airborne

contaminants. Sampling pumps and gas flow calibrator to be used are described

in Appendix C-9 of the QAPP.

A prefilter will be used to prevent partlculates from entering the sampling

train. Of volatile compounds detected 1n greatest amounts on site, vinyl

chloride has the lowest time weighted threshold limit value and among the

highest method detection limits. Hence, sampling parameters were developed

based on those recommended by NIOSH for vinyl chloride. An approximate flow

rate of 20 cubic centimeters per minute will be used over a 12-hour period.

This provides a total sample volume that is less than the maximum volume per
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gram of sorbent (charcoal) recommended by NIOSH with about a 50% safety

factor for any humidity affects and provides sufficient sensitivity for

evaluating the applicable threshold limit value. A simple field blank will

be collected. The blank will be treated like other samples except that no

air will be drawn through it. At one of the downwind locations three additional

samples will be collected at inflow rates of 10, 30 and 40 cubic centimeters

per minute. Those samples will serve as a check on artifact formation and

to indicate whether breakthrough may be occurring.

A recording weather station will be installed on site to provide a record of

pertinent weather parameters, including wind speed and direction, humidity,

ambient temperature and barometerlc pressure. Sampling will be performed

during the day and during conditions approximating "worst case" conditions

(I.e. an inversion) 1f possible. The need for any additional sampling will

be assessed based on results of first round sampling.

SAMPLING HANDLING AND ANALYSES

Parameters

Groundwater

Groundwater samples from the following seventeen wells will be analyzed in

Round 1 for the Hazardous Substance List (HSL) semlvolatiles, pestlcide/PCBs,

total cyanide and Inorganic parameters listed in Appendix A:

1. Monitoring Wells B-15R and B-15P, G-109 and G-109A, 6-115, 6-116 and
G-116A, 6-117, 6-118, 6-1ISA MW-106 and P-l, and the two replacement
wells, P-3R and P-4R.

2. One three-well nest between the two sites (total of three samples),
to be installed during Acme Solvent's site investigation.

Analyses for volatile organic compounds (VOCs) will be performed using a

method developed by Hazleton (see Appendix D of QAPP for method description

and analyte list).
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The remaining 27 wells to be sampled in Round 1 will be analyzed for the following;

. VOC's using Hazleton's test procedure; 10% confirmation by Gas
Chromatography Mass Spectroscopy (GC/MS).

. Total Phenolics

. Field pH
• Field specific conductance
• Total alkalinity
. Chlorides
. Arsenic (Dissolved for monitoring wells, total for residential well)
• Barium (Dissolved for monitoring wells, total for residential well)
. Cadmium (Dissolved for monitoring wel ls, total for residential well)

The second round sampling locations will be identical to the first round.

Additional parameters may be added to the above list after mutual agreement

by Pagel's Pit Landfill PRPs, U.S. EPA and Warzyn if it appears other parameters

are important to defining impacts from Pagel's Pit Landfill.

The analyses will be for the parameters listed:

. VOC's using Hazleton's test procedure; 10% confirmation by Gas
Chromatography Mass Spectroscopy (GC/MS).

. Total Phenolics

. Field pH
• Field specific conductance
. Total alkalinity
. Chlorides
• Arsenic (Dissolved for monitoring wells, total for residential well)
• Barium (Dissolved for monitoring wells, total for residential well)
. Cadmium (Dissolved for monitoring wells, total for residential well)

Samples collected in Rounds 3 and 4 (if necessary) will be analyzed for the

same parameters analyzed in Round 2.

Sediment

The stream sediment samples will be analyzed for HSL organic and metals
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Surface Water

The surface water samples will be analyzed for the following:

. VOC's using Hazleton's test procedure; 10% confirmation by Gas
Chromatography Mass Spectroscopy (GC/MS).

. Total Phenolics

. Field pH
• Field specific conductance
• Total alkalinity
• Chlorides
• Arsenic (Total)
• Bar ium (Total )
• Cadmium (Total)

If the HSL analyses of the sediment samples (collected concurrent with Phase 1

drilling) prior to surface water collection detect parameters of interest

that are important to defining impacts from Pagel's Pit Landfill other than

those listed above, additional parameters may be required on surface water

samples. The additional parameters for analyses would be by mutual agreement

between U.S. EPA, Warzyn and the Pagel's Pit Landfill PRP's.

Leachate

The first round of leachate samples will be analyzed for HSL semivolatiles,

pesticides/PCBs and metals listed in Appendix A using CLP protocols.

Total cyanide will be determined by Warzyn using the method described in

Appendix D. Analysis for VOCs will be performed using Hazleton's test procedure

with 10 percent confirmation by Gas Chromatography Mass Spectroscopy (GC/MS).

In addition to the HSL parameters, first round leachate samples will also be

analyzed for the following:

Field pH
Field specific conductance
Total Alkalinity
Chloride
Total phenolics
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All subsequent rounds of leachate samples will be analyzed for the following

parameters:

. VOCs using Hazleton's test procedures; 10% confirmation by Gas
Chromatography Mass Spectroscopy (GC/MS).

. Total Phenolics

. Field pH

. Field specific conductance

. Total alkalinity

. Chlorides

. Arsenic (Total)

. Barium (Total)

. Cadmium (Total)

Additional HSL parameters may be added to the leachate analyses for the four

later sampling events based upon first round results if they are important to

defining impacts from Pagel's Pit Landfill. The addition of any parameters

would be by mutual consent of U.S. EPA, Pagel Pit's Landfill PRPs, and

Warzyn.

Air Samples

The air samples will be analyzed for volatile listed with the method description

in Appendix C-9.

Sample Preservation

Samples will be collected and preserved in a manner appropriate for the

analyses they receive [see Table 4 of the Quality Assurance Project Plan (QAPP)],

A portion of groundwater and surface water samples used for inorganic analyses

will be filtered in the field through a 0.45 micron filter as soon as possible

after collection using a pressure filtration device. All filtered portions

of the samples will be preserved as appropriate immediately after filtration.
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All sample fractions will be preserved before delivery to the laboratory

according to the procedures shown in Table 4 of the QAPP. Preservatives

added will be prepared using reagent grade chemicals.

SAMPLE DOCUMENTATION

All samples will be collected under chain-of-custody procedures. Standard

forms including sample labels, chain-of-custody forms, and custody seals used

for sample tracking will be maintained. A brief description of sample

documents follows.

A. Chain of Custudy Form

1. One Form per shipping container (cooler).

2. Carrier service does not need to sign form is custody seals remain
intact.

3. User for all samples

B. Chain of Custody Seals

1. Two seals per shipping container to secure the lid and provide evidence
that samples have not been tampered with.

2. Cover seals with clear tape.

3. Record seal number on Chain of Custody Form.

4. Use for all samples.

C. Sample Tags

1. Each sample container must have a sample tag affixed to it.

2. Sample tag numbers are recorded on the Chain of Custody Forms.

3. Use for all samples.

0. Sample Identification Record Form

1. Will provide means of recording crucial sample shipping and tracking
information.



August, 1987 -22- C 12660

2. Will contain information such as:

. Sample number

. Sample matrix

. Sample location code

. Sample round

. Chain of custody number
• Lab code
. Date sampled
. Date shipped
. Airbill number
. Sampling tag number

All paperwork accompanying the samples being shipped to the appropriate

performing laboratory will be sealed in a plastic bag that is taped to the

inside of the cooler lid. Copies of the chain-of-custody forms, and other

paperwork {if possible), will be retained for the field files.

Two sample seals will be placed on opposite sides of the lid and extending

down the sids of the cooler. The lid will be securely tapered shut prior to

shipment. Examples of the required sample documentation from are contained

in Appendix F of the QAPP.

SCHEDULING

The sequence of RI sampling events to take place at Pagel's Pit Landfill are as shown

on Attachment 1-A of the QAPP.

SAMPLING TEAM MEMBERS

Soil samples and rock cores will be collected by the geologist logging the

borehole. The geologist on the drill rig will also act as site safety officer.
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Permeabilities will be measured by a team of two people consisting of a

hydrogeologist and field technician.

Air sampling will be performed by an industrial hygienist.

The sampling team for stream sediment sampling will be composed of two people.

The team will consist of the project hydrogeologist and field technician who

are familiar with site conditions and sampling locations.

Leachate sampling will be performed by a hydrogeologist and field technician

who are familiar with site conditions. Site (Pagel's Pit Landfill) personnel

will also assist during collection of leachate samples.

The first and second rounds of groundwater and samples will be collected by

two sampling teams. The sampling teams will consist of a hydrogeologist and

a field technician familiar with site conditions. An additional person will

be responsible for sample documentation, sample preparation and shipment.

The number of sampling teams will be reduced to one for subsequent groundwater

sampling rounds.

Surface water samples will be collected by two people familiar with site

conditions and sampling locations.

Efforts will be made to use the same personnel throughout the course of

the infield work, to optimize familiarity with site conditions.

RJK/jpl/BAW
[adf-50-8]



LEGEND

APPROXIMATE LANDFILL BOUNDARY

GAS WELL

NOTES

1. BASE MAP DEVELOPED FROM DRAWING NO. C12660-B3, "RI
SAMPLING LOCATIONS,14 WINNEBAGO RECLAMATION SERVICE
LANDFILL.

2. GAS WELL LOCATIONS TAKEN FROM "GAS WELL COLLECTION
PIPING LOCATION DIAGRAM" N.R.G. TECHNOLOGIES INC.
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TABLE 1

MONITORING WELL STATUS
WINNEBAGO RECLAMATION LANDFILL

Well

Bl
B2
B3
B4
B5
B6S
B6D
87
88
B9
BIO
B10A
Bll
B11A
B12
B13
B14
B15
B15R
B16
B16A
G101
G102
G107
G108
G109
G109A
G110
Gill
MW101
MW102
MW103
MW104
MW105
MW106
MW107
PI
P3
P4
P5
P6
P7
P8
P9

Top of Casing
Elevation

772.96
792.34
744.78
757.58
749.50
754.00
754.14
751.75
749.97
758.33
744.17
743.78
760.57
758.92
760.35
739.28
716.87
744.47
743.70
762.81
762.58

739.45
751.13
760.60
760.90
747.90
740.59
799.20
760.64
751.10
756.58
752.89
725.85
749.92
727.65
725.59
724.67
722.85
739.53
728.75
748.12
748.60

Ground
Elevation

770.55
790.14
742.14
755.06
747.05
751.55
751.55
748.84
747.15
755.11
741.77
742.10
757.58
757.10
758.22
736.43
713.93
741.80
742.00
760.54
760.60

737.60
749.20
758.90
758.90
745.20
738.80
796.92
759.24
748.36
754.28
750.65
724.65
747.90
725.30
723.32
721.89
721.13
736.96
727.13
745.72
745.80

Total
Depth

51.70
73.50
40.00
37.50
35.00
52.00
100.00
33.50
35.00
42.50
40.00
61.80
47.30
75.40
48.90
32.50
15.00
40.00
43.20
45.40
69.90

36.20
44.20
51.70
79.50
43.10
36.20
100.00
53.90
59.50
135.00
76.00
60.00
150.00
35.00
20.00
40.00
60.00
50.00
30.00

StatusCD

F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F

HF<2>
F
F
F
F

lstatus of wells as of May 7, 1986 - F=Functional, NF*Non-functional.
ls P3, P4 and P5 were removed for construction of the new landfill cell

[cac-79-11]
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ATTACHMENT B

APPENDIX C-l

FIELD MEASUREMENT OF pH

Method: Electrometric

Reference: EPA 1979, Page 150.1

Sensitivity: 0.1 pH unit

Optimum Range: 1-12 pH units

Sample Handling: Determine on-site or within 6 hours.

Reagents and Apparatus:

1. pH meter (Orion Model 211 Mini pH meter).

2. Combination electrodes

3 . Beakers or plastic cups.

4. pH buffer solutions, pH 4, 7, and 10.

5. Deionized water in squirt bottle.

6. All glassware soap and water washed, followed by two hot water
rinses and two deionized water rinses.

Calibration:

1. Place electrode in pH7 buffer solution.

2. After allowing several minutes for meter to stabilize, turn calibra-
tion dial until a reading of 7.00 is obtained.

3. Rinse electrode with deionized water and place in pH4 or pHIO buffer
solution.

4. Wait several minutes and then turn slope adjustment dial until a
reading of 4.00 or 10.00 is obtained.

5. Rinse electrode with deionized water and place in pH7 buffer. If
meter reading is not 7.00, follow Steps 2-5 again.

Procedure:

1. Calibrate meter using calibration procedure.

2. Pour the sample into a clean beaker or plastic cup.

C-l
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3. Rinse electrode with deionized water between samples. Recheck
calibration with pH7 buffer solution after every 5 samples.

4. Immerse electrode in solution allowing several minutes for meter
to stabilize. Make sure the white KC1 junction on side of electrode
is in the solution. The level of electrode solution should be one
inch above sample to be measured.

Notes:

1. When calibrating the meter, use pH buffers 7 and 4 for samples with
pH < 8, and buffers 7 and 10 for samples with pH _>. 8- If meter
wilTnot read pH4 or 10, something may be wrong with the electrode.
Return it to the lab with a note.

2. pH is a temperature dependent analysis. Therefore, temperatures of
buffers and samples should be within about 2°C. For refrigerated
or cool samples, use refrigerated buffers to calibrate meter.

3. Weak organic and inorganic salts and oil and grease are interferences
in pH measurements. If oil and grease are visible, note on data
sheet. Clean electrode with soap and water, followed by 10% HC1.
Then recalibrate meter.

4. When not in use, the electrode should be stored in pH4 buffer.

5. Before going into the field:

a) Check batteries;
b) Do a quick calibration at pH7 and 4 to check electrode;
c) Obtain fresh solutions.

6. Following field measurements:

a) Report any problems;
b) Compare with previous data;
c) Clean all dirt off of meter and inside case;
d) Make sure electrode is stored in pH4 buffer.

[cmj-12-13]
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? INSTRUCTION MANUAL
model 211

digital pH meter

i___________ORION RESEARCH
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inlroduclion
instrumenl description
instrument set-up

support (Od
power source
mclcr check-out
connecting electrodes

measurement procedures
general measuremeni technique
pH measurement

single-huUcr standardization
two-bullet standardization

battery replacement
recorder output
repair and service
accessories
specillcalions

notice ol compliance

repair/service

8
8
8
9

10
11

For Information on repair or replacement ol (his instrument, coniaci Onon
Research loll lice. Ask lor Customer Service.

ORION RESEARCH INCORPORATED
Customer Service
840 Memorial Drive
Cambridge. Massachusells 02139 U.S.A.
800-225 1480 (Continental U.S.)
617-864 5400 (Massachusetts, Alaska, Hawaii, Canada)
Telex: 921466

OlOOl Orion Flo$e»icli Incoipo.
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ORION RESEARCH model 21 Udigital pH meter

on

Off

ION)

TEMP 'C

40

CALIB

80

100

o

O

logend (9)
t snip chert rocordci binding posts
3 DM LOW
} LCdlipliy
4. lupport lod clip

G AC line ad.iplcr inpul
7 lunchon control
0 calibration control
9 elcclrode connector

introduction
The Model 211 is a nailery, or line operated (110/220 V AC adapler) digital pit
meter lor Meld or laboratory use. The meter is complete with sinpcha/l rccoidci
binding posts and is supplied with an unbreakable, gcl-lilled combination [>H
electrode, one packet olpH 7 buder powder, one bottle lor pH 7 buiicr.oncbonu.'
lor distilled waler, support rod. eleclrodc holder. AC adapter , six i 5 v baliem1:,.
shorling plug, and carrying case.

instrument description
See figufB 1.

1. strip char I recorder binding posls: black posl is low (ground) and red pos I is
high input side ol recorder. Sec page 8.

2. BAT LOW: an ariow pointing towards BAT LOW appears on Ihc display
when bal tcry requires replacement.

3. LC display: pH display over therangeolO - H with z Ol plturnis icsoiuimn

4. support rod clip: holds steel rod used to mounl electrode Holder
5. lemperature indicator control (TEMP "C}: compensates lor variation MI

electrode slope or Icmpctalure changes. Used in two build caiiuianon

6. AC line adapter input: jack used to insert AC line adapiei Will) AC JIMO
adapter operational. Ihc internal ballery is bypassed

7. (unction control: rocker swilch wilh ihree positions - ON. Off and (ON)
Depress (ON) lor a momentary reading The switch will return to Of T when
released.
calibration control (CALIB): used to calibrate Ihc nieier win uullors ol
known pll.

oloclrode connccloc accepts BNC connector from pH electrode

8.

9.
10.

fr. l»<r»f>«<»lufi Indicator coniiol 10 slope control

slope control: screwdriver adjustment used lo set second butter In two
butler calibration,



instrument set-up
support rod

1 Insert slccl support rod inio I he hole in I he suppoil rod clip on side ol Ihe
ii icier

2 Mouni clcchodc holder on Ihe rod by pinching to compress Ihe spring.
Mdcjsc lo hold in place.

power source
I he Model 211 operates on six nonrechargcable 1.5 volt balletics or on 110 01
2?n • ?ov. v with an approved AC adapter (specify voltage when ordering). Low
bain ty is indicated by Ihe BAT LOW indicator on ihc display.
NO IE n.iilcitcs aic not rechargeable - use ol line adapter whenever possible
ivMI imrvcdi the unit's baiiencs Irum being discharged. II batlciy operation is
il<>'»n'ii. loiiow installation m&lruciions undci ballcry replacement.

'ffi

motor chock out
t Install sn AA batteries in Ihc meter. Orient ihc (t) and (-) baltery termi-

nals to match Ihe orientation shown in ihc bat tery compartment.
? Depress Oil button on the lionl panel II Ihc OAT. LOW indicator on the

lioni display lights up. Ihe batteries must be.replaced.
3 M ballory mode Is not to be used, disrcgaid steps 1 and 2 Insert pin end ol

appropriate AC line adapter into the mclci. and Ihe other end into the ap
(tiopilato grounded AC hnc receptacle

* MIach ONC shoiling plug lo QNC input on Ihc bo I lorn side ol Ihc meter.
Dopiou ON button on the Ironl panel. Turn CALIB knob so display reads
» Heady 7.00, II this cannot be done consult ORION Technical Service.

Ihe •honing plug. Successful completion ol steps 1-4 show ihc
U (tidy lor use.

connecting electrode
1. Insert Ihc DNCconneclor inlolhe electrode jack on the bottom panel ol the

mcler. Turn connector clockwise until it seals (irmly.
2. Mount clcclfodc in the electrode holder by spreading Ihe electrode clip

open and sliding Ihc clcchodc into Ihc holder so thai the clip closes on
electrode cap. Sec figure 2.

3. Follow measurement procedures to use Ihe meler lo measure pH.
A. Oisconnncci electrode by turning connector counterclockwise until releas-

ed Irom pin.

tigura 2

*i irio.fi 10 mini



measurement procedures

measurement technique
All samples and buffers should be al Ihc same temperature, as

Miuil variations in temperature can cause errors in measurement. The slope of
un: i>i I rictiimie. ihe potential ol the reference electrode, and the pH ol Ihcbul-
Icr <m: h:mpc-ralurc dependent.

cleaning elecliodes: Elccliode should be rinsed and shaken between measure-
incm s to remove drops and lo prevent solution carryover.
slining: Stir measured solutions moderately lo obtain good conlacl between
the glass bulb and the solution. Insert electrode lo a depth ol aboul 3 cm.

pH measurements
single bullcr standardisation
(whcic maximum precision is not required)
HOI E i:o( maximum accuracy it is recommended thai a two bullcr calibralion
bu pcituirncd once al Ihe beginning ol each day (see page 7). This procedure en-
sures me coucc I setting ol Ihe slope conliol. Subsequent measurement during
Hie il.iy may be made using a single point calibralion.

i PUcciiic electrode in a bullei solution whose pH is near Ihc expected pHol
Ihc sample. Insert electrode to a depth ol about 3 cm and slir moderately.

? Sci ihc temperature Indicator control 10 Ihe temperature ol Ihe buller.
j Sri i hi; (unction control to ON and allow Ihc buffer reading lo stabiliie. Ad-

MI:.i the C At IB so that the display indicates the pH ol Ihc bullcr at the solu-
tion it'inpcialuic See Table 1.

•i hi move Ihc electrode I'om the bullcr boluhon and rinse by Stirling
• 11 - . t i l i .ilcly in Jislilted wdltr Shake Oil 0*CC!>S dlOf)P Of wa te r .

j i-i. if.c liitctiodc m ihe sample loa ilcplhol about 3 cm and slir moderately.
'.'•i ihe luncilon control io ON and allov/thcrCiiding to siabiliic Record the
!>ii;.iOr (>H leading

^rrr~rrA
Iwo-buller standardisation
(where maximum precision is required)

1. Select two bullers to biackel the expected pH ol the sample, wiih one bul
Icr having a pH ol 7.

2. Place Ihe electrode in the pH 7 butler to a depth ol about 3 cm and shr
moderately. Set the temperature indie slot con If ol 10 Ihe temperature ol the
bullcr. Set Ihc function control to ON and allow the reading to stabilize
Turn CALIB until Ihe display indicates the pll of Ihc bullet at the solution
temperature. Sec table 1.

3. Remove elecliode Irom the fiisi buffer and rinse by stirring moderately in
distilled water. Shake off excess drops ol waiei.

A. Place Ihe elccliode in the second bullcr lo a depth ol about 3 cm and sin
moderately. Scl Ihc June lion control lo ON and adjust Ihc slope control un
lil Ihe pH at Ihe solution temperature is displayed. See Table I.

5. Remove Ihe electrode and rinse by slining moderately in distilled water
Shake oil excess dtops ol water.

6. Place Ihe electrode in the sample to a depth ol about 3 cm and stir
moderately. Sel the (unction control lo ON and allow the reading 10
stabilize. Record the steady pH leading.

TABLE 1

TEMP('C)
5

10
15
20
25
30
35
40
50
60

pH 7.00 B u f f e r
7.08
7.06
7.03
701
7.00
6.90
696
697
6.37
698

pH 4.01 Bu f fe r
4.00
400
400
400
401
4 0 2
402
4 0 0
4.06
4.09

pH 10.01 Buffer
JO 25
10 IS
10.12 '
10.06
1001 • ---
9.97 . :
993
989
963
--



battery replacement
To iciiLuru MIC batter ies, remove the panel on the back cl the muter. Oc sure lo
olisctvr Ihc polarily marking when inserting new batteries.

recorder output
Ihc «>(i .mil l)lnck binding posls at the side ol Ihc mclcr provide an output lor
:.ini> r.h.iM iccoiding ol absolute mv independent ol lunclion mode. Foi
iL-coMh-rs wiih input impedance ol 100 Kilohms or greater, Ihc output is fixed to
.itioui ujO mV/pH pH n.00output Is 1.40 V. Lower impedance recorders may be
u:,cil (>ni lull scale output is reduced.

l Conned the lead fiom the high (input side ol Ihe recorder) to Ihe red binding
|xv i ;.nd Die lead from (he low (ground) side lo Ihc black binding post.

:' I'u.i ti.'il according to directions in the strip chart recorder instruction

repair and service
OHifjN A. in, iniy covers failures due to manufacturer's workmanship or male-Hal
rider i limn ihe dale ol purchase by the user User should return the warranty
(-..KiitiOniOM and retain proof of purchase. Warranty is void ilproducl has been
.itiu',cii n. .'.used, or icpairs attempted by unauthorized persons.

w,n i. mi its hctcm are lot products sold/ins I ailed lot use only in the United Slates
dndC.mada I'oi OfllON products purchased foi use in all other countries consul!
loc.il HI country, authorized ORION sales agent/distributor lor product warranty

A flciuf n Authorization Number musl be obtained Irom ORION Laboratory Pro-
ducts Customer Service before reluming any pioducl lor in wananly icpair,
ir|>l<ic<:ineni or credit.

"Ho lemon" Instrument Warranty

liifiiiMuiniem i$ covered by l he ORION "No Lemon" war rani y If the ins I rumen I
l.uli witnm iwclvc months Irorn dale ol purchase for any reason oilier than
aimii- iic- pu i chaser may elect lo have ii icpaiied or replaced a I no charge. This
wtnaniy covers the oiiginalor rcplaccmcnUrcpaircd mclcr Iromdaleol original
metoi puicitasc, the war ran ty is not extended beyond the buyer's original war-
raniy uaic

accessories

0)5600 noss'M epoxy body, bulb guard combination pH electrode

9104BN Laboratory grade combination pH electrode (BNC connector)
910600 GX series epoxy body, gel filled comoinalion electrode (BNC

connector)

912600 GX scries epoxy body, gei-lilled Mask combination electrode
(GNC connector)

913600 GX series epoxy body, gel-filled Hal sur face combination ptl
electrode (BNC connector)

915600 RX-scnes relillable. epoxy body combination pH c-leclrodc (QNC
connector)

91&2BN Combination pH electrode with rugged bulb (QNC connector)

9163BN Combination pH electrode wilh needle shape (BNC connector)

910004 pH 4 Duller packets, box ol 25 packets, each packet making
200ml of bulfcr

910007 pH 7 Uulfer packeis. box ol 25 packets, each packei making
200ml ol bullcr

910009 pH 9 buffer packeis, box ol 25 pacKeis. each packet making
200ml ol duller

910104 pH 4.01 buller, 475 ml bottle
910107 pH 7.00 buller, 475 ml bottle
910110 pH 10.01 buf fer . 475 ml bottle
970899 Dissolved oxygen electrode

910002 Electrode holder
020030 Shorting plug

020120 110V AC line adapter
020121 220V AC line adaplcr



specifications

package
contents

ranga
iciolution

temperature
compensation

isopolenllal
point

power
IC<HIM tincnl

dimensions

wolghl

model ?I1 digital pH melcr, wilh model 910600 gel-filled
unbreakable combination pll elcclfodc. suppoil rod. elec-
trode holder, bOUIcs lor pH 7 bulfcr and distilled water, one
packet pH 7 bullcr powder. AC adapter, six 1.5 V ballcrics.
and cartying case
0 lo M pH
i 01 pH

manual (0 lo 100'C)

pH 7 (fixed)

six 1.5 V batteries.
bat tery lila: 3000 ten second intermittent measurements
when line adapter is not used.
lino idaplar: llOor 220V ±20%. SO/60 Hi
14 cm high x 9 cm wide x 4.5 cm deep
04 kg

iptclllcilloni iub|iti lo thing* wllhoul noik*

notice of compliance

The Model 211 may generate (adio frequency energy and il not installed and
used properly. (hat is. in strict accordance with the manufacturer's instruc-
tions. may cause inlerlerence lo radio and television icceplion II has been
type tested and found 10 comply with the limits lor a Class B computing device
in accordance wilh specilications in Subparl J of Pad 15 ol FCC Rules, which
are designed lo provide reasonable protection against such interference in a
residential installation. However, (here is no guarantee that inieilerence will
nol occur in a particular installation. If the Model 21 1 does cause inlerlerence
(o (adio Of lelevision (eception, which can be delermined by turning the unil
oil and on. the user is encouraged lo try to correct the inlerlerence by one o<
more of the following measures:
- reorient ihc receiving antenna
- relocate the Model 211 with respect lo the receiver
- move the Model 211 away from ihe receiver
- plug Ihe Model 211 into a different outlet so that Ihe melcr and receiver are

on different branch circuits
II necessary, Ihc user should consult the dealer or an experienced
sion technician lor additional suggestions. The use' may find the following
booklet prepared by Ihe Federal Communications Commission helpful.
"How lo Identify and Resolve Radio-TV Inlerlerence Problems"

This booklet is available Irom Ihe U.S. Government Printing Office. Washinglon,
DC 20402. Slock No. 004 00000345 4.
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APPENCIX C-3

FIELD MEASUREMENT OF SPECIFIC CONDUCTANCE
AND TEMPERATURE

Method: Specific Conductance, umhos @ 25°C

Reference: EPA 1979, Page 120.1, Standard Methods, 15th edition, pp 70-73

Detection Limit: 1 umho/cm (? 25°C

Optimum Range: 0.1 - 100,000 umhos/cm

Sample Handling: Determine on-site or within 24 hours

Reagents and Apparatus:

1. Conductivity meter (YSI) and electrodes.

2. Deionized water in squirt bottle.

3. Standard potassium chloride solution, 0.0100 N.

Procedure:

YSI Conductivity Meter

1. With mode switch at off position, check meter zero. If not zeroed,
use meter screw and adjust to zero.

2. Plug probe into jack on side of meter.

3. Turn mode switch to red line, and turn red line knob until needle
aligns with red line on dial. Change batteries if cannot be aligned,

4. Totally immerse probe in sample. Do not allow the probe to touch
the sample container.

5. Turn mode switch to appropriate conductivity scale, X100, X10, or XI
Use a scale that will give a mid-range output on the meter.

6. Wait for needle to stabilize (about 15 sec.) and record conductivity
multiplying by scale setting.

7. While gently agitating the probe, take sample temperature (°C) and
record.

8. Rinse probe with deionized water.

9. Record specific conductivity (1st column) and temperature on F.O.S.
sheet.

C-l



APPENDIX C

Notes:

1. Calculate conductivity using following formula:

G
25 [1 + 0̂ )2 (T-25)]

635 - Conductivity at 25°C, umhos/cm

T =» Temperature of sample, °C

&f » Conductivity of sample at temperature T, umhos/cm

2. Report results for the standard solution with each data set.

Results are used to check the accuracy of Instrument calibration.
If results deviate more than £ 5% from the expected value (1413
umho/cm at 25° C), the Instrument is to be replaced.

3. Record on field sheet which meter and probe were used. Meter should
be wiped clean as necessary.

4. After returning to lab, compare results with previous data. Report
problems to lab personnel.

Reagent Preparation:

1. Stock Potassium Chloride Solution. 1.00 N: Dissolve 74.555 g. K Cl
in M1111-Q water and dilute to 1,000 ml. in a volumetric flask.

2. Standard Potassium Chloride Solution, Q.OIOON: Dilute to 10.0 mis.
of stock solution to 1,000 mis. with Ml111-Q water using a volumetric
pi pet and flask.

[cmj-34-4]



APPENDIX C-4

Operating Instructions YSI Model 33
Conductivity Meter
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GENERAL DESCRIPTION
The YSI Moilel 33 aitJ 3TM S - C - T Mticis aic potialtlc lianciy
powcicil. UJiiSiitoii/ctJ mitiuiiienii <li:i>ijiie<! m aLCoiJlCly I»UMSUIC
ialtn.iy Londucuvily and lempciaiuie Tl>r>y 4>se a piobc coniiiling ol
* niuijuJ. plasnc conduciivily cell and a piecmon YSI ihuinusioi
luinpeiAiu'c scnio' combined in a single unu
ConduLiiviiy wiili the Model 33 is opics&cd as miciomlios/cenn-
niciei (/i'iihu>/cm). wuh llte 33M. il's nullisicnions/inuiei ImS/in)
Tticic aie rriL'asuicmcnis of the c'ecincal condticiance Hie sample
would show »l nicaiuieil bciwcen opposite laces of a lent cube.
(Conwcision inloimaiion 1 >• mho/cm - 0 1 mS/m ) Salinity is the
mmtbci ol tjiams ol jali'kilogiam ol sample (luo = pans pet
thousand! This measure men I assumes the sample contains a "stan-
dard" scJ waici sail inmiuie The tamjiJe tcmpetalure is measured in
iJ fy iCCi CclSillS

Salmiiy nicj-jiHCtnpiiis aie manually tL'inpc'aiuie comjicnsaied by
dnetl dial Cuixlmiiviiy mcjsuiemvnis ait not icmpfraiuie compcn-
sjtcd howcvci a icmpeuiure lunciion u piovidcd on idc instrument
lo aid with calculation ol contctions Also, when fust tcmpciaiuie
and coniluciiviiy aie known it is possible 10 calr.tilatc saliniiy and
when only ic'npcraiuie and salmily aic known it is possible to
calculjie crji>diiciiviiy

SPECI f lCATIONS
Modol 33 Co'tducl

ALCmaCy

0 - 5 0 0 0 5.000. 0 50.000
,<mhus/cm with YSI 3300 Sunes
Probes (Note The /imlio dcstQ*
t ia i ions on the uicier arc a
shmihahd lot in lor ,i mho/cm")

1 2 5% ma« enoi ai 500 5 000
ami 50000 plus ptobu
130"'. ritj. enor ai 250. 2.500
and 25000 plus piobc
See Ciror SttLtion
2

2 5 fiii.iiGs/iiii on !>OO u.i.iio'ci"
LHICJI:
2S ,. mhos/tin tin 5 000 ,milni/cH»

i.myc
250

Temperature Compensation None

! Model 33M Coi-ducliviiy

cm on 00 000

Ranycs

Accuiacy

Salinity
flongc

Accuracy

0 50 0 500 0 5000 mS-.o
YSI 3300 Ser.es Prut.es,
125% max ei'oi Ji 50 500
5000 plus piolie
t 3 0V ma. coor ai ?5
2 500 plus oiolio

025 iuS/m on 50 n.SAi-
2 5 mS^n on 500 niS/m
250 ruS/mon 5000mS''i

Compcnsahon None

0 40 ' tn IL-»I |>UI . I I» IC i.iii.ji- ol 2
10 I 45' C
A l ) o v c 4 ' - C 1 0 9 * ' - J i ^O ai«i
±07 "A. .11 20" m itiui lyi.iln^Jiv.iv

I t 0 9 ••.». ai 20 • - pin* ibiuiui.iiviit
t»obe
SL-C Eiior Set i-on

TuHipuiaiiiie Compununun "Jriual by il.ieLi d>al l*om 2 to
| I45 'C

r.v^v^LXv.;tr>v.vr^-,:Jti^Afc:^*^/:>-'V;^ •"•'"'• • •. • '".. * ' •?• : 'r. . • •• \**t *fa••' ' .'''
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Mt<ij- .-n pin- ,T|U'l1 IC'J

I'"/S'" 2 91 I OHD
^'"'"|:' 29' ' OOOC

<; fr F ion j (tinprau •>/,

01 X aiPi'S
i'' 09C fio'l'C.iy utmjv

T

2 »"*!J

IOJ |O UO'1

eicp CC talll)W

0 '0113

I Ouippnu i -o|d(uci<3

01 posit 3 if

6uip<?ai IO1DUJ 3

pup sqoid iO) 10113 IPIOI •IMQIIS i an>f-.
SIUDUI3H15" 'Ui A|ini|CS aiCftl3(luiO

pni amipiaduirti mil ua<iM 10113 Aiun|p
G Ol pSuRi^Pp II .t|C3f 9lfi|ClD(ttll.1| 31)

( j i

10113 5

"" uoi|:nm| lou saop 1S31 T13J 8lU 91ON
3H><;i!.1IJI .ir plIP Ot|OI(t 9l|| UC3Q IOHO UI

o«n pup pa|iio| s< oiioitl >i|i

'SD|C:i5 OIX*P"e OOI X 'Ml wo Ouiinsv.'iui vi-it|/v\ |q)

._.,. ..vrl,.,-
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(3) Salinity
The salinity madinQS are a luncnon ol icntpciaimc and
conductivity, lltcielote iho accwacy is a luncnon ol both.
The tcmpctaiuie scale and icmpciaiuie coniiol liavc been'
dcsiynud to nunimijo the luin|iuiaiuia enor conlnbuiion to
ihit salinity ono*. The euoi sltown in Fiijuie 3 is the loial ol
ihe icmpeiaiuie and conditciivity piube. iltc icmpooiijie
scale and tlte salinity scale en or

I - .____..!„

Meici Reading 100/00. (g 10*C

Reading
Euoi 65%

Accu'acy I0ft'u* 1 0 65 O.w> lor all
CIICMS, (.Oinbmcd woisi
case

a
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CIRCUIT DESCRIPTION. MAINTENANCE ANO CALIBRATION
1. Doic'iplion
The ciicuii is composed ol iwo pads, o mulirvibidioi and switthmg
iiansiito's The niuliivihiaior pioduccs a siguaie waucloim voliogc
Tlic squptc wave is applied 10 iwo swticlitng uaiisisiois Ihcy dHci
n.ncly apply Iwo haiivnus of opposite polarity 10 the piobe thus
pioviding AC powo which minimises polati/^iton ullvcis The mete*
is in sencs with one baiie'y and ineasuics ihe oincni Num n The
cunciii liom ilm baucry is piopoiiional to (lie conductdiicc ol ihc cell
Saliniiy is mcnsuicd m a special langc condiictivtiy cucun which m
eludes a usei adjusied icnipciaioie compcnsatoi lit Hie itmiK-rjimc
icdlme and XI positions Ihc muliivibiaiot opctaics ai 100 lit In ihe
salmily. X 100 and X 10 posiliont the rmtlnvihiaiof OIIL->UIL-S ol 600 l\t
and in ilicse taiirjcs pushmy ihc CELL TEST bnuon drops ilif lici|»cn
cy to 100 tU allowing Ihc opL-rdioi 10 judgt: the tluyrce ol i»ul>e
polaiuaiion
2. Mauilenanco
The only maintenance inquired is Uanciy icpliircmcni Two 0 sue
alkaline (lashliyht cells, such as Eveready £95 01 rqmvjltni w»tl
provide 200 his o'OpC'atiOn Accm,iCy will niJi he maintained il IKIC-
caition "0" cells .nc used Oaticry it-placement is nnl.c.iicU when ihc
icdline jd|iisnncnl cannoi l>c aLcoiujihihed
Replace bJUiM'cs cvciy six nionthi to icduce Ute iljncjci ol tonosion
due 10 leaky ItDituncs To replace l>ancr<cs icinovc the si» screws
Irum the icai plate The banery holders arc color coded The Positive
H liuiioii) end must (jo on red

3. Cjlibiiiiio" ol Modal 33 (Model 33M data aio in paienihcscs )
It is possible Inr the lentpc'aiurc knob 10 become loose o< slip I'urn
us normal pontiun In an emergency the dul can l>c re pf.i.i-oiietl It
mnsi be ernph.isued that Uus iS an emergency inoccdiiie »nly and
that the mstrunieix should be ictmncd to ihe IdLiufy lui proper
lecalibionon jl the carliCM opponuii-iy
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Ul flc.i'l ihc iCiiipciaiurc and conductivity ol Htc solution Dulci-
nimc this salinity ctl ihc solution by tunning a line veiiically on
ihc y.i|»h lioni ilus conductance value mini n micisucis the
apptopnaie *C line (mteipoiaic as iei|unLd lot lumpiMatitii!

Hie yiven *C bites) fiom tint miciscciion cucod a

11 ij-i.J igj.iJj.Lij. IJJ.LLJ n u
0 MM MOM *«MO tt.MO

line hoM/omaUy to ihc odgc of ihc ijfjph Ilus doicmunCi Hie
salimiy lot ilus sample
Example ^&.OOOfitnho&/Cin and 20UC ytvcs a sJl.Hiiy ol 1 7
(£»am,)lc 2.SOO mS/in and 20*C gives J sjl.n.iy uf I 7 I

|b) Remove ihc °C knob, swiich lo SALINITY and iuin H'c LOnuol
shall until ihe ntuici needle indicates ihc ijiimty vjtnc di.-ici-
mmed m Sicp (a). In ihu example given, ihc value is I 7

(cl Switch 10 TEMPERATURE (Note Tins icmnc'tiute roJU.og
musi be Hie same as Sup (a), il noi. Ucgm a*j.nn ai Si..-|) la l )
Plticc ihu knob on ihc coniiol iluli (wiihom lummy ihc tonuol
shaltl vvnii ihe knob poniici ai ihe sjme iciMifeiaune AS the
meicr leading and nijhiun boih sci scivws sccincly

Al cailicil oppOflunuy iccalibuic using Ihe lulluwinn jjioci-Uun.- o<
ruluin ihe insl'untom 10 lactoiy lot sovice

|al Sul Hie iriilioniem loi a salmily rnciiuieniL-ni ds nonndt
Ibl Subsiiluic a 1000/it capucnoi and I 12 7 ohm 0 l*\. luk-t.mce

ictisioi (01 ihc piobe
Conncci ihe icsisioi and capacnot between iiio yiL-cn w,ic jn<i <i-d
wuc on ihe jack conneciions inside ihe msi'uincni

GREEN WIRE

RED WIRE

O—

112.7(1

.IX
I000,,f

10
11



d I linn Hie luiiipuidiuic (l<al until the mcicf mads it-dime
tiw .mull ihe iciiipuutuic knob wiili the aiiow at 2S"C Tins is a
>'V<!i.iry t.tlihrjtion only ftciuiit ihc iniliumcnt 10 the l.ictoiy '°'

PROBE
I ncscripiion ul YSl 3300 Seiioi CunduCiivily/Tcmpaiaiuifc

PiobB
I lir YSl 3300 Gum-* Cunduciiviiy Piohcs aie itcs.ijncd lui l>cld use
i-ii.h.Hiv'Mij timMmu.oM and duSKjn lo< lugged iHituiiiic suivicc
C.ich pitihe Icatuics a built-in cell constant ol 5 0 I5000/M1 ±2V a
picci&iuii YSl il.cnitiilOf icmpuiaiuie scnsoi ol ±0 1"C .iccm.icy ai
0"C and ±0 3'C at 40"C ami a low capaouncc cattle assembly 10-
Miiiuiinij m a lluce llieiininal 025" ilia phone type connector
li.. 3:)10 has a 10 h carilc jnd ihc 3311 is a bO li vcis>on Oihei
li-n.|iiis jrc Jv.t.ljblc On ipetijl oilier

I in- 1. 1. .In- lu% « '"I'd PV C iMiily iiljl.n. /L-il ptiic mckfl cluLHOik'S.
.Mni j ii..>.iiiie t.itiic i>i(iw.dmi| ifi«bi.int:c 10 a \vuiu i.imjc ul W.HCI

2 M.n.Hcujiice

i.i i rif.niiiiij

\Vhi:ii tin- icH lv
1 1.-. ii.,ilt-» lljtil
lit rly i in -I jniiiMMls

fin t..;iitt-invnl iioim.il ilcJnmij si
wnii .1 hn jliy .ivail.ilt'v luini&oin i
OnkM (.In.-. in jl fljiltiuo'ii Clv>tMi!<
1'i.mrl.i.it ami Cluomc Clu-JnCf

rtiti. .lit:!, In^ ri.'.nltiiyi Ihc piO')Jltli; t.luil- is duly
in ili-|itii'ii oil̂  jnd oiyaon. nuiiui .no itii: moil

l ll>t: deciuidcs lui li muiulci
n Lie ninny picp.'iuiiun such as
lldi. /on Iniluili.iJS fljlly Iilu
Jnl.iiiiiii Wji Envy I'tiU'H

DI 0'jiul Basin IuU Tilt:

12

For siionijut cleaning a 5 minute soak m a solution m;>dv o( 10 pans
disnllctl watei. 10 pans isopiopyl alcohol and 1 pan HCl can Uc used
Always nnic Ihc piulic altci cleaning and htloic siouge
CAUTION Do not touch the eleciiodcs inside ihe piuhe

Platinum black is suit and can be scoped oil
If cleaning does not tesioic Ihc pmlic i>cilorniai»ce. ic pljiintcnij >s
IL'QullCd.

|bl Re Platinmng
Equipment RoquncJ --
II) YSl 03140 Plaiini/mg Soluhon. 2 II o* 13% pliim.im
chloiulc dissolved in 0025K, lead acetate soltiiion)
(2) YSl Model 33 01 33M S C T Moic*
131 SO ml glass bicaket 01 equivalent bottle
(4) Disiilk-d waici
PfOCCdiHC —

(1) Clean the piobe as m Stciion lal eiihm mo i hod
(2) Place the cell >n ihc bcaVc> and add sull.c.c-m YSl j}3MO

solution to covei ihc elecnodes Oo not covci the m|j ol
ihe piuuc

|3t Plug the piobc mio the Model 33 01 33M iw.u h i» ihc
X10O scale to plaimue die dcclioilc Mo«e Hit |.u>l>v
slujlidy 10 obiam the h.ijht,-;.! mr.-ivi lOjtluuj .md L(iiilinu«
pljimifinij lor ihc app'Oummu lime vlu.wn below

Meici Reading
11 mhos/cm n^S/m

300OO 3000
25.000 2500
20000 2.000
15OOO 1.500
tO.OOO 1 GOO

Tune
[minulcs)

5
6
8

I 1
16

13



I

(4) Ahei the cliipsed tune tuinovo I lie piobc and rinse in Nosh
waier

I'a) RciuiA ihe solution lo us conUinet. 2 01 ol soltiiion
should be sullicicni lot 50 licatnienis.

3 Piob* Us*
lal ObsKuciions neai (he piobe can distuib icartmys At Icavi two

utclitis ol cli-aiance mo>t be allowed lioin non-metallic un-
dviwjiei obji cis Metallic objects such as picis 01 wciyhts
should be Kept at least 6 wichus dom ihe piobe

Ihl WuKjhis ate iiiiached 10 the cable ol the YSI 3310 and 3311
Piubcs The YSl 3327 Wciyhu aie luppheU in pans with a
total weight ol 4 ounces pcf pan. Should H become necessary
to add mote weujlH to ovcicomc waict cuncois. we suggest
liimnny the iota) wcujhi to two pounds (8 pans) fot weights
in excess ol two pounds use an imlcpcndcni suspension
cable In euhci case, weights must be kupi at IUASI 6 inches
away dotn the piobe

|L| Gentle aijiiaiion by taismg and lowcnng the piulic scveial
tunes dutiny a (ncasuiemcnt msuics How ol specimen solu-
tiuit iluouyli the piol>e and ni.piovcs the lime icsponst! ol the
teinpciaiiiie scnsui

4 Cell Calibiation & Sundaid Solutions
The YSl #3300 Series Cells are caMxjtud to absolute accmacy o(
i 1 5X lia»vd on a siamltfid solution Since Ihe literature on conduc-
Uviiy il'ics noi milicaie a consistently accepted staridaidi/aiion
niu-iliod we have chuien the 001 dental KCI solution ruuthou as
(Ifiiriinmcd by Jonci and Bradshaw m 1937 as out siiiudaid tluccnl
iL-iiboiAs. as well as ihe ASTM siandaids. concur with this choice
Ttie solution is prepared by diluting 0 7 4 5 g«ams ol pmo diy KCI with
il.iltllcd waici until Ihe solution is 1 Moyiim The table ln:low shows
ilic v.ilues ol conduciiuiiy tins solunun would ItJve il lltc chMilled
^att-r were non lunduciivc llowewui. smcu even Imjh purity iliiullcil

waiCf is slightly r.oruluClivu. ihe mcastnml conduLl.v.ly w.tl (>u luglic'
by an amount equal tu the watei's cumluCliviiy

Tenipoiiiiuia "C
15
16
17
18
19
20
2)
22
23
24
25
26
27
28
29
30

Conduct
unhos/crn

1 1 4 1 5
1167 5
1193 6
1 2 1 9 9
1 2 4 6 4
1 2 7 3 0
1299 7
1326 6
1353 6
13808
1108 1
I-136 5
I4G3 2
14909
1518 7
1546 7

ivny
n»S/m
1 14 2
I I C 8
I 194
1220
124 6
127 3
1300
132 7
1354
138 I
1-108
143 7
1463
1-19 1
151 9

7
The opciatot may use ihc sianda<d solution and the i.idk- tu . in-iA ,,c
Cuiacy ol a cell's con si am or to duicinmic an unknown LUH^IJIII Mu
loimula is shown below

R1C-K - — r — • C?l R<S. t S

where K = Cell constant
H - Measured ivsisuncc in !)
Ci = Corulucttviiy in jiinhos/cm
C.i - Coniluciiviiy in (imhos/cm ol ilie

used to ic.'ikc solution

14
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S> - • Contlticiivily in mS/in
St = Conductivity m mS/tn ol ihe distilled waicr used

10 make ihe solution

R C> and Cj. CM S> and Si. must eilhci be UCIUIIIHIH:.! ai Ihe same
ii.'iii|>ciaiuie 01 coiicctud to the same teinpuiatuic 10 make the cqua-
Mm valid
Not* Foi (uilhci infoimation on conductivity and I lie above sian-
daul inloimation. icier 10 ASTM Siaitdaids Pail 23 — Siamlaid
Mtihoils ol Test loi Electrical Conductivity. 01 Watei ami Indusmal

Watei — ASIM Oesujnanon 01 I2S 64

YSI MODEL 33 AND 33M USED WITH Y5I S1A. 54 and 57
O X Y G E N METERS
II iht ^almny mcasuicnteni is to be uietJ tot salinily couechon on the

the leading should be convened to Chlotosily The lonnula is

PPM Chloiosily =
-003 to-

Fur ihuse insiiuiiienis ihe 003 can he ucglucicU so the equation
irllltl«llCS IO

PPM Cl =
SS "... > 10'

I B

ti
I I . _ _ _ _ I _ _ _ _ I

0 5.000 10.000 IS.OuO 20.000 I'I'M CL
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Foi salmiiy concchem when using the Model 5? tise ihe idlm.ty
leading ducci liom the Model 33 01 33M No convcii.on •&
necessary
Model 33 and 33M salinity icadmgs taken m conjunction w.tli Model
54 dissolved oxygen leadings can be used 10 coucci Hie M-nJcl 54 loi
salinity and to make posrmcasuicmcnt salinity coiim-inin* to dis-
solved oxygen data Concciion tables ate available liom ilic lactoiy

WARRANTY
All YSI p»oducis cany a one ycai uncondiiional \v,iii,iiiiv on
wo»k man ship and pads ciclustvc of bjncncs Ojrnoyi; ilxomjli .icci
dent, misuse. 01 lantpcung will be icpanud ai a nomm.il tlonjc
II you ate c>pcnencmg dillicully wiih any YSI pioduci. it m;iy be
ictumcd to an auihomed YSI dcalct loi icpau, even it the ivaiuniy
has t!*|>ncd II you need laciO'y assisuncc loi any n;,tstiii runuci

Scivicc Ocpanmeni
Yellow Spnnijs InMiumem Co . Inc
PO Do, 279
Yellow Springs. Oh.o USA
Phone (SI3I 767 7 2 4 1
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APPENDIX C-5

CALIBRATION AND MAINTENANCE OF PHOTOVAC TIP

CALIBRATION
Two basic calibration operations must be performed. These are adjustment of
zero and the adjustment of span.

The zero adjustment 1s the easiest. Under conditions where accuracy 1s very
Important and sensitivity 1s less Important, 1t may be sufficient to zero the
Instrument using outdoor air. In other cases, office area or Indoor may prove
to be clean enough for zeroing purposes. When rigorously done, a source of
"Zero A1r" or "Ultra Zero A1r" 1s necessary. These are high purity grades of
compressed air available 1n bottled form. The bottle 1s fitted with a
regulator and can be connected directly to the Tip's Input fitting. A very
low rate of flow should be used with pressure applied never exceeding 1 ps1
(6 kPa.).

Having adjusted zero (this 1s best done with the "Span" control at maximum),
we will now turn to span calibration. To assess a situation where there 1s a
high 1on1zable loading 1n the air consisting of a mixture of many components,
It must be recognized that any reading obtained will be a composite of the
various components. With photolonlzation, response factors vary greatly from
compound to compound. This makes the reading on TIP dependent upon both
concentration and nature of the mixture Involved. TIP, 1n this case, works as
a scoping tool; the user can move around the contaminated area seeking "hot
spots".

MNu calibration gas (benzene) will be used to calibrate the TIP. The TIP
probe will be Inserted Into the gas cylinder feeder base and the gas
released. The TIP will then be adjusted to the gas concentration (generally
52 ppm).

MAINTENANCE
Routine maintenance requirements for TIP are minimal. All that 1s required 1s
to assure the batteries remain close to full charge (during periods of
non-use) and to assure that the Inlet frit-filter 1s kept clear of debris.

WARZYN
Cl-1



The frit 1s a sintered, stainless type and must be periodused to calibrate the
TIP. The TIP probe will be Inserted Into the gas cylinder feeder base and the
gas released. The TIP will then be adjusted to the gas concentration
(generally 52 ppm).

The frit 1s a sintered, stainless type and must be periodically replaced to
assure free-flow of air to the detector.

Replacement of the frit 1s Indicated when the Inlet flow falls below
140 ml_/m1n.

Referring to the TIP pictorial diagram, remove the four cover mounting screws
holding the detector cover 1n place. Remove any inlet probe that may have
been Installed. Make sure the unit 1s switched "Off". Lift the detector
cover straight off the front of TIP with a twisting motion to overcome
friction against the seal. Take the cover and place 1t upside down against a
soft, but firm, surface such as a block of wood, so that the Inlet fitting
will not be damaged. From the Inside of the fitting, press out the filter
with a tool such as a l/16th inch hex screwdriver.

Turn the cover right side up and position the new filter squarely 1n the Inlet
fitting. Press it Into position with the same tool.

Make sure that the black PID seal is in place 1n Its recess 1n the TIP
detector and slip the detector cover into position, twisting it over the
seal. Replace the four cover mounting screws.

Further maintenance operations that can be performed by the user Involve the
cleaning of the 1on chamber and the lamp window, replacement of the lamp and
replacement of the battery pack.

The 1on chamber 1s reached by removing the detector cover (as previously
described), unplugging the yellow collector wire from the printed circuit
board of the UHF driver, releasing the red repeller wire at Its attachment
point on the PID (loosen the small screw and pull gently free) and finally,
unscrewing the PID from the lamp holder by grasping gently but firmly the body

WARZYN
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of the PID and rotating counterclockwise. The lamp will pop up on a spring
and may be lifted out for cleaning/replacement. The Interior of the 1on
chamber contains a very delicate wire mesh and must not be touched with any
solid object. The lamp window may be cleaned with a cotton swab dipped in
methanol and the Interior of the 1on chamber may be blown free of dust using a
gentle compressed air jet. The lamp (or Its replacement) 1s simply put back
Into the lamp holder and the PID screwed back Into place being very careful to
avoid "cross threading". The two wires are replaced as before. It 1s vital
to assure that the PID seal 1s replaced 1n Its seat before putting the cover
back onto the detector.

If the pump and LEDs stay off for longer than a minute or so on a fully
charged TIP, the detector lamp driving circuit may need adjustment. Remove
the detector cover after which the pump and LEDs should come on as a result of
ambient light hitting the photo resistor on the exposed circuit UHF driver
circuit board.

Locate the ceramic trimming capacitor on the UHF driver; 1t has a screwdriver
adjustment slot on the top of It. Be sure TIP 1s switched off, and make a
pencil mark on the trimmer capacitor to indicate its original position. Turn
the trimmer adjustment slightly (five degrees or so) in one direction or the
other, then replace the detector cover and turn TIP "On". Repeat this
procedure until the lamp starts. After TIP has run for two minutes or so,
turn 1t off and set the trimmer back to Its original position, or very near
1t, replace the detector cover, and use TIP.

If the lamp will not start regardless of the trimmer capacitor setting, the
lamp likely needs replacing. Set the trimmer to its original position and
replace the lamp as previously described. Lamp replacement 1s also Indicated
1f, with fully charged batteries, TIP response drops drastically from one day
to the next. Normally, a slight ozone smell will be present at the TIP
vent. A failed lamp will not produce ozone.

[cac-65-18]
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APPENDIX C-6

CALIBRATION AND MAINTENANCE
OF HNU PHOTOIONIZATION DETECTOR

(Extracted from Manufacturer's Instruction Manual)

To zero the instrument, turn the function switch to the standby position and
rotate the zero photentlometer until the meter reads zero. Clockwise rotation
of the zero potentiometer produces an upscale deflection while
counterclockwise rotation yields a downscale deflection. Note: no zero gas
1s needed, since this 1s an electronic zero adjustment (see below). If the
span adjustment setting 1s changed after the zero 1s set, the zero should be
rechecked and adjusted 1f necessary. Walt 15 or 20 seconds to ensure that the
zero reading 1s stable. If necessary, readjust the zero.

The Instrument 1s now ready for calibration or measurement by switching the
function switch to the proper measurement range. The Instrument 1s supplied
calibrated to read directly In ppm (v/v) 0-20, 0-200, 0-2000 of benzene with
the span position set at 9.8. For additional sensitivity, the span
potentiometer 1s turned counterclockwise (smaller numbers) to Increase the
gain. By changing the span setting from 10.0 to 1.0, the sensitivity 1s
Increased approximately ten fold. Then, the 0-20, 0-200, 0-2000 ppm scales
become 0-2, 0-20, and 0-200 ppm full scale, respectively.

The span control 1s also utilized to make the Instrument scale read directly
1n ppm of the compound being measured. E.G., It 1s adjusted to match the
value of a calibration gas to that same reading on the Instrument scale. The
span control can be utilized to calibrate nearly any compound measured by
photo1on1zat1on to be direct reading on the 0-20 ppm range. For example, gain
settings of 4.5 or 8.9, respectively, will provide direct reading capability
(0-20, 0-200 ppm) for vinyl chloride and trlchloroethylene, respectively.

Benzene will be used for calibration. Place the HNU probe top Into the
calibration gas cylinder discharge hose and open the gas valve. Place the
scale selector on 0-200 and adjust to the calibration gas concentration
(generally 52 ppm) by turning the potentiometer. The Instrument 1s now
calibrated, Recheck and adjust the zero 1f necessary.

VWMZYN
[cac-65-19]
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Calibration and Maintenance of
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damaging the Batteries. When finished, move
the battery charger switch to OFF and discon-
nect from the Side Pack Assembly.

The following are special Instructions relative to bat-
teries which have been allowed to completely
discharge.

It has been established that the above battery
recharging procedures may not be sufficient when the
operator o' the Instrument has inadvertently left the IN-
STR Switch ON lor a period of time without recharging
and allowed the battery to completely discharge.

When this happens and the above procedures fail to
recharge the battery, the following should be ac-
complished:

1) Remove the battery from the instrument case.
2) Connect to any variable DC power supply.
3) Apply 40 volts at 1/2 amp maximum.
4j Observe the meter on the power supply fre-

quently and as soon as the battery begins to
draw current, reduce the voltage on the power
supply at a slow rate until the meter reads ap-
proximately 15 volts. NOTE; The time reouired
to reach the 15 volt reading will depend on
degree of discharge.

5) Repeat steps a), b), c), and d) above to continue
charging.

2.7.2 DC CHARGER
a) The optional DC charger is designed to both

charge the battery and to provide power for
operating the instrument from a 12 volt DC
source, such as vehicle power.

b) Connect the DC charger cord to the connector
on the battery cover of the Side Pack
Assembly. Plug the line cord into the vehicle
cigarette lighter or other power source connec-
tion.

c) In mobile applications, the DC charger is used
to supply vehicle power to the instrument.
Therefore, it may be left'connected at all times.

2.8 CHARCOAL FILTERING
When it is desired to preferentially remove the

heavier hydrocarbons, such as those associated with
automobile exhaust, gasoline, etc., simply remove me
pickup fixture from the end of the probe and install the
optional charcoal filter assembly.

This same charcoal filter assembly can be installed
directly into the Readout Assembly by using the adapter
provided.

2.9 MOISTURE FILTERING
Filtering of moisture in the sample is not normally re-

quired. However, when moving in and out of buildings tn
coirj weather, excessive condensation can lorm in the
lines and detector chamber, in this case, the charcoal
filter adapter can be filled with a desiccant such as
"Drierite" which will filter out Ihe moisture contained in
the sample.

SECTION 3
SUMMARIZED OPERATING PROCEDURES
3.1 GENERAL

The procedures presented in this section are intend- •
»d for use by personnel generally familiar with the
operation of the instrument. Section 2 presents the
comprehensive detailed operating procedures-

It is assumed tnat, prior to start up the positions of ail
switches and valves are in shut down configuration as
described in paragraph 3.3.

3.2 STARTUP
a) Move PUMP Switch to ON and check battery

condition by moving the INSTR Switch to the
BATT position.

b) Move INSTR Switcrt to ON and allow five (5)
minutes for warm-up.

c) Set Alarm Level Adjust Knob on back of
Readout Assembly lo desired level.

d) Set CALIBRATE Switch lo X10 position, use
CALIBRATE Knob and set meter to read 0.

e) Move PUMP Switch to ON position then place
instrument panel in vertical position and check
SAMPLE FLOW RATE indication.

f) Open the H2 TANK VALVE and the H2 SUPPLY
VALVE.

g) Depress Igniter Button until burner lights. Do
not depress igniter Button for more than six (6)
seconds. (If burner does not ignite, let instru-
ment run for several minutes and again attempt
ignition.)

h) Use CALIBRATE Knob to "zero" out ambient
background. For maximum sensitivity below 10
ppm, set CALIBRATE Switch to XI and readjust
zero on meter. To avoid false flame-out alarm
indication, set meter to 1 ppm with CALIBRATE
Knob and make differential readings from
there.

3.3 SHUTDOWN
a) Close the H2 SUPPLY VALVE and the H2 TANK

VALVE.
b) Move the INSTR Switch and PUMP Switch to

OFF.
c) Instrument is now in shut down configuration.

SECTION 4 -
CALIBRATION
4.1 GENERAL

The OVA is capable of responding to nearly all
organic compounds. For precise analyses it will be
necessary to calibrate the instrument with the specific
compound of interest. This is especially true for
materials containing elements other than carbon and
hydrogen.

The instrument is factory calibrated to a methane in
air standard. However, it can be easily and rapidly
calibrated to a variety of organic compounds. A GAS
SELECT control is incorporated on the instrument panel
which is used to set the electronic gain to a particular
organic compound.

internal electronic adjustments are provided to
calibrate and align the electronic circuits. There are four
(4) such adjustments all located on the electronics
board. One adjustment potentiometer. R-38. is used to
set the power supply voltage and is a one-lime factory
adjustment. The remaining three adjustments, R-31, R-
32 and R-33 are used for setting the electronic amplifier
gain lor each of the three (3) calibrate ranges. Access to
the adjustments is accomplished by removing the in-
strument from its case. Figure 4-1 indicates the location
of the adjustments.



4.2 ELECTRONIC ADJUSTMENTS
Primary calibration of this inslrument is accomplished

at the fac tory using methane in air sample gases.

4.2.1 GAIN ADJUSTMENT
a) Place instrument in normal operation with

CALIBRATE Swiich set to XlO and GAS SELECT
control set lo 300.

b) Use the CALIBRATE ADJUST (zero) Knoo and
adjust the meter reading to zero.

c) Introduce a methane sample of a known con-
centration (near 100 ppm) and adjust trimpot R-
32 on circuit board (see Figure 4-1 for location)
so that meter reads equivalent to the known
sample.

d) This sets the instrument gain for methane with
the panel mounted gain adjustment (GAS
SELECT) set at a reference number of 300.

e) Turn off H2 SUPPLY VALVE to put out flame.

4.2.2 BIAS ADJUSTMENT
a) Leave CALIBRATE Switch on X10 position and

use CALIBRATE ADJUST (zero) Knob to adjust
meter reading to 4 ppm.

b) Place CALIBRATE Switch in X1 position and,
using trimpot R-31 on circuit board, adjust
meter reading to 4 ppm. (See Figure 4-1)

c) Move CALIBRATE Switch to XlO position again.
Use CALIBRATE ADJUST (zero) Knob to adjust
meter to a reading of 40 ppm.

d) Move CALIBRATE Switch to X100 position and
use trimpot R-33 on circuit board to adjust
meter reading to 40 ppm.

e) Move CALIBRATE Switch to X10 position and
use CALIBRATE ADJUST (zero) Knob to adjust
meter reading to zero.

I) Unit is now balanced from range to range,
calibrated to methane, and* ready to be placed
in normal service.

4.3 CALIBRATION TO OTHER ORGANIC VAPORS
4.3.1 SETTING GAS SELECT CONTROL (Span)

Primary calibration of the instrument is accomplished
using a known mixture of a specific organic vapor com-
pound. After the instrument is in operation and the
"normal background" is "zeroed out", draw a sample
of the calibration gas into the inslrument. The GAS
SELECT Knot> on the panel is then used to shift the
readout meter indication to correspond to the concen-
tration of the calibration gas mixture.

The instrument is then calibrated lor the vapor mix-
ture being used. After this adjustment, the setting on
the "digidial" is read and recorded for that particular
organic vapor compound. This exercise can be perform-
ed lor a large variety of compounds and when desiring
to read a particular compound the GAS SELECT control
is turned to (he predetermined setting for the com-
pound. Calibration on any one range automatically
calibrates the other two ranges.

O.2 USING EMPIRICAL DATA
Relative response data may be obtained, which can

then be used to estimate concentrations ol various
vapors. With the instrument calibrated to methane, ob-
tain the concentration reading for a calibration sample
of the test vapor. The relative response, in percent, for
that test vapor would then be the concentration
read/concentration of the calibrated sample X 100.

4.3.3 PREPARATION OF CALIBRATION STANDARDS
4.3.3.1 COMMERCIAL SAMPLES

Commercially available standard samples offer the
most convenient and reliable calibration standards and
are recommended for the most precise analyses.
Always remember to obtain the cylinder with the
desired sample and the "balance as air". Sample
should be drawn from the cylinder into a collapsed sam-
ple bag, then drawn from the bag by the instrument to
prevent a pressure or vacuum at the sample inlet.

4.3.3.2 PURE GASEOUS SAMPLES
Obtain a large collapsible sample bag. preferably

polyethylene such as a 40 gallon trash can liner. Insert a
tube into the bag opening and tie shut around the tube.
The tubing should have a shut-off valve or plug and be
suitable For connecting the OVA input tube. Determine
the volume of the bag by appropriate means (i.e.. wet-
test meter, dimensions of the bag. etc.). Forty gallon
polyethylene bags provide a volume of approximately
140-160 liters. For gas samples, flush a lOcc hypodermic
syringe with the compound to be tested and then inject
a 10 cc sample through the wall ol the air-filled bag. im-
mediately after withdrawing the needle, cover the hole
with a piece of plastic tape. Allow a few minutes for the
sample to completely diffuse throughout me bag. Agita-
tion will ensure complete diffusion. Connect the outlet
tube to the OVA and take a reading. TO ve r i f y
repeatability of sampling technique, disconnect me bag
and inject a second sample of the gas into the bag
without emptying. Since only 2 or 3 liters will have been
removed, the overall volume change will oe small and
the instrument reading should now be twice that of the

FIGURE 4 - 1 . LOCATION OF ELECTRONIC
ADJUSTMENTS
(Model OVA-l 18 shown; location typical to OVA-128)
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original. The concentration in ppm (V/V) will be equal to
e sample size in cc divided by the volume of the bag in

lers times I'OOO. For example, a 10 cc gas sample when
•laced in a 160 liter bag will provide a sample of 53 ppm.

i.e., 10 X 1000/160 equals 63 ppm.

.3.3.3 GASEOUS AND LIQUtD SAMPLES (Alternate
Method)

Obtain a five (5) gallon glass bottle and determine its
volume by measuring the volume of water needed to fill
t (use ol a 1000 ml graduated cylinder, obtainable from
icientilic supply houses, is convenient). Another ap-

proach is lo weigh the e'mply bottle, fill it with water and
weigh again. The difference between the two values is
he weight of water. By multiplying the weight of water
n pounds by 0.455. you obtain the volume of the bottte

m tilers. Empty the water out and allow the bottle to dry.
Ptace a one-foot piece of plastic tubing in the Mask to aid
'n mixing the vapors uniformly with the air. The volume
of such a bottle should be about 20 liters, which is 20.000
ml. If the volume were 20.000 ml. then a 2 ml sample of a
gas placed in the bottle would be equivalent to 200 ml
per 2 million ml or 100 ppm (V/V). Use of a gas tight syr-
inge, readable in O.Ol ml. allows the preparation of mix-
tures in the 1 - 2 ppm range, which are sufficient for the
quantitative estimation of concentrations. A rubber
stopper is loosely fitted to the top of the bottle and the
needle of the syringe placed inside the jug neck and the
stopper squeezed against the needle to decrease
leakage during sample introduction. Inject the sample
into the bottle and withdraw th« needle without remov-
ing the stopper. Put the stopper in tight and shake the
JOttle for a lew minutes with sufficient vigor that the

..plastic tubing in the bottle moves around to ensure
good mixture of the vapors with the air.

For liquid samples, use of the following equation will
allow the calculation of the number of microiiters of
organic liquid needed to be placed into the bottle to
make 100 ppm (V/VJ of vapor.

VI equals V2XMw/244D

V1 - Volume of liquid In microiiters needed to make
an air mixture ol 100 ppm (V/V)

V2 - Volume ol bottle In liters
Mw - Molecular weight ol substance
0 - Density of substance

This procedure has the advantage that you can see
when all of the organic liquid has vaporized and the
volume can be determined readily.

For liquid samples, an alternate procedure involves
the use of a diffusion dilution device such as that
described by Oesty. Geach and Goldup in "Gas
Chromatography". R.P.w. Scott, ed,. Academic Press.
New York. 1961.

4.4 THEORY
Theoretical background and empirical data related to

the Century Organic Vapor Analyzer is presented in
*.4.1 and 4.4.2.

4.4.1 HYDROCARBONS
In general, a hydrogen (lame ionijation detector is

more sensitive lor hydrocarbons man any other class of
organic compounds. The response ol the OVA vanes
from compound to compound, but gives excellent
repeatable results with all types of hydrocarbons; i.e.,
saturated hydrocarbons (alkanes). unsaturated
hydrocarbons (alkenes and alkynes) and aromatic
hydrocarbons.

The typical relaiive response of various hydrocarbons
to methane is as follows:

Compound
Methane
Propane
N-butane
N-pentane
Ethylene
Acetylene
Benzene
Toluene
Ethane

Relative Response (percent)
lOO(reference)
64
61

100
85

200
150
120
90

4.4.2 OTHER ORGANIC COMPOUNDS
Compounds containing oxygen, such as alcohols,

ethers, aldehydes, carbolic acid and esters give a
somewhat lower response than that observed tor
hydrocarbons. This is particularly noticeable with those
compounds having a high ratio of oxygen to carbon
such as found in the lower members of each series
which have only one. two or three carbons. With com-
pounds containing higher numbers of carbons, the ef-
fect of the oxygen is diminished to such an extent that
the response is similar to that of the corresponding
hydrocarbons.

Nitrogen-containing compounds (i.e., amines,
amides and nitrites) rnspond in a manner similar to that
observed for oxygenated materials. Haiogenated com-
pounds also show a .lower relative response as com-
pared with hydrocarbons. Materials containing no
hydrogen, such as carbon tetrachloriqe. give the lowest
response; the presence of hydrogen in the compounds
results in higher relative responses. Thus. CHCb gives
a much higher response than does CCU. As in the other
cases, when the carbon to halogen ratio is 5;i or
greater, the response will be similar to that observed for
simple hydrocarbons.

The typical relative response of various compounds
to methane is as follows:

Methane
Ketones

Acetone
Methyl ethyl ketone

100 (calibration sample)

60
80

Methyl isobutyl ketone 100

Alcohols
Methyl alcohol
Ethyl
Isopropyl

15
25
65



Halogen compounds

Carbon tetrachlorlde 10
Chloroform 65
Trlchloroathylene 70
Vinyl chloride 35

The OVA has negligible response to carbon monoxide
and carbon dioxide which evidently, due to their struc-
ture, do not product appreciable ions In the detector
flame. Thus, other organic materials may be analyzed In
the presence of CO and COi.
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SECTION 5
SAFETY CON SI DERATIONS
5.1 GENERAL

The Models OVA-108. OVA-128 and OVA-138 have
been tasted and certified by Factory Mutual Research
Corporation (FM) as intrinsically sale for use in Class I.
Division 1. Groups A. 8, C 4 D hazardous atmospheres.
Similar foreign certifications have been obtained, in-
cluding BASEEFA and Cerchar approval (or Group MC.
Temperature Class T* on ihe Models OVA-108. OVA-128
and OVA-138, and equivalent approval from the
Japanese Ministry of Labor for the Model OVA-128.
Special restrictions must be strictly adhered to, to en-
sure the certification is not invalidated by actions of
operating or service personnel.

All flame ionizaiion hydrocarbon detectors are poten-
tially hazardous since they burn hydrogen (H2) or H2
mixtures in the detector celt. Mixtures of H2 and air are
flammable over a wide range of concentrations whether
an inert gas such as nitrogen (N2) is present or not.
Therefore, the recommended precautions and pro-
cedures should be followed for maximum safety. Safety
considerations was a major factor in the design of the
Organic Vapor Analyzer (OVA).

All connectors are of the permanent type as opposed
to quick disconnect. To protect against external ignition
of flammable gas mixtures, the flame detection
chamber has porous metal flame arresters on the sam-
ple input and the exhaust ports as well as on the H2 inlet
connector. The standard battery pack and other circuits
are internally current limited to an intrinsically safe
level.

5.2 OPERATING, SERVICING AND MODIFYING
it is imperative that operation and service procedures

described in this manual be carefully followed in order
to maintain the intrinsic safety which is built into the
OVA. No modification to the Instrument Is permissible.
Therefore, component replacement must be ac-
complished with the same type parts.

5.3 ELECTRICAL PROTECTION
The 12V battery power supply circuit is current limited

to an intrinsically safe level. Fuses are not utilized and
all current limiting resistors and other components
which are critical to the safety certification are en-
capsulated to prevent inadvertent replacement with
components of the wrong value or specification. Under
no circumstances should ihe encapsulation be remov-
ed.

5.4 FUEL SUPPLY & TANK
The OVA fuel tank has a volume of 75 to 85 cc which.

when filled to the maximum rated pressure of 2300 PSIG.
holds approximately 5/8 cubic foot of gas. The fuel used
in the OVA is pure hydrogen which can be readily pur-
chased in a highly pure form at nominal cost. The H2
tanks used in the instrument are made from stainless
steel, proof-tested to 6.000 PSIG and 100% production
tested to 4.000 PS(G.

J

5.5 H2 FLOW RESTRlCTORS
Hydrogen gas gains heat when expanding and.

therefore, should not be rapidly released from a high
pressure tank to a low pressure environment. Flow
restrictora are incorporated in Ihe H2 refill fitting and H2
is restricted on the output side of the tank by the low
flow rate control system. In addition, a special flow
restrictor is incorporated in the FILL/BLEED valve ol the
hydrogen filling hose assembly. These precautions
limit the flow rate of the H2 to prevent ignition due to
sell-heal from expansion.

5.6 DETECTOR CHAM86R
The OVA has a small flame ionizaiion chamber cavity

with sintered metal flame arresters on both the input
and output ports. The chamber is ruggedly constructed
of teflon such that even if highly explosive mixtures of
H2 and air are inadvertently created in the chamber and
ignited, the chamber would NOT rupture.

5.7 H2 FILLING AND EMPTYING OPERATIONS
Precautions Should be taken during M2 filling or H2

lank emptying operations to ensure that there are no
sources of ignition in the immediate area. Since the in-
strument tank at 2300 PSIG holds only 5/8 cu. ft. of H2,
the total quantity, if released to the atmosphere, would
be quickly diluted to a non-flammable level. There is.
however, the possibility of generating flammable mix-
tures in the immediate vicinity of the instrument during
the filling or emptying operations if normal care is not
exercised.

5.8 VENTING
The OVA case is vented to eliminate the possibility of

trapping an explosive mixture of H2 and air inside the
case.
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SECTION 6
MAINTENANCE
6.1 GENERAL

This section describes the routine maintenance
schedule recommended ind provides procedures (or
trouble shooting malfunctions or (allures In the Instru-
ment.

Appendix "A" to this manual contains Ihe assembly
drawings and associated pans list for the Side Pick
Assembly and two major subassemblies; the Electronic
Component Assembly and the Cylinder Assembly.
These drawings and parts lists may be used for locating
and identifying components. Also included in Appendix
"A" Is a schematic wiring diagram showing intercon-
necting wiring between major electronic assemblies
and typical signal levels at selected points on the cer-
tified instruments. The enclosed drawings and parts
lists are subject to change without notice and part
replacement on any certified instrument should be
verified to comply with the "no modifications permit-
led" requirement.

CAUTION
Maintenance personnel should be thoroughly
familiar with Instrument operation before perform-
ing maintenance. It is essential that alt portions of
this manual relating to safety of operation, servicing
and maintenance, including Section 5, be
thoroughly understood. There should be no poten-

tial igniters or flame in the area when filling, empty-
Ing or purging the hydrogen system and the instru-
ment should be turned off.
Extreme care should be exercised to ensure (hat
required parts replacement is accomplished with
the same parts specified by Century. This is
especially necessary on the Models OVA.108, OVA-
126 and OVA-138 In order that their certification for
use In hazardous atmospheres be maintained. No
modifications are permitted. Disassemble instru-
ment only In a non-hazardous atmosphere.

6.2 ROUTINE MAINTENANCE
Note that Figure 6-1 is a flow diagram of the basic gas

handling system.

6.2.1 ' FILTERS
S.2.1.1 PRIMARY FILTER

This filter is located behind the sample Inlet connec-
tor (Fitting Assembly) on the Side Pack Assembly and is
removed for cleaning by using a thin wall socket to
unscrew the Fitting Assembly. The filter cup, "O" ring
and loading spring will then come out as shown in the
Side Pack Assembly drawing in Appendix "A". The
porous stainless filter cup can then be cleaned by blow-
Ing out or washing in a solvent. If a solvent is used, care
should be taken to ensure that all solvent is removed by
blowing out or heating the filter. Reassemble in reverse
order ensuring that the "O" ring seal on the Fitting
Assembly is intact.

r

Hoi.
UMBILICAL CORD U | p» r l U l i

I_______ - - !

FIGURE 6-1. Flow Diagram - Gas Handling System

13



6.2.1.2 PARTICLE FILTERS
A panfcie filler is located in each pickup fixture. One

ol these filters must be in the sample line whenever the
instrument is in use. The Models OVA-68 and OVA-138
use a disposable cellulose filler which should be chang-
ed as often as required. The Models OVA-98, OVA-108,
OVA-118 and OVA-128 use a porous metal filter which
can be replaced or cleaned using the cleaning pro-
cedure in paragraph 6.2.1.1.

6.2.1.3 MIXER/BURNER ASSEMBLY FILTER
Another porous metal panicle filter is incorporated in

the Mixer/Burner Assembly which screws into the
Preamp Assembly. See Side Pack Assembly drawing.
This filter is used as the sample mixer and inlet flame ar-
rester in the chamber. This filter should not become
contaminated under normal conditions but can be
cleaned or the assembly replaced if necessary.

Access to this filter for output surface cleaning is
gained by simply unscrewing the exhaust port from the
Preamp Assembly without removing the instrumeni
from the case. The OVA-108. OVA-128 and OVA-138 in-
struments require removal of the safety cover prior to
unscrewing the exhaust port. The Filter Assembly can
now be seen on the side of the chamber (Preamp
Assembly) and can be scrapped or cleaned with a small
wire brush.

If filter replacement is required, install a new or fac-
tory rebuilt Mixer/Burner Assembly. In several OVA
models, this requires removal of the Preamp Assembly.

8.2.1.4 EXHAUST FLAME ARRESTOR
A porous metal flame arrestor is located in the ex-

haust port of the detector chamber (Preamp Assembly).
See Side Pack Assembly drawing. It acts as a panicle
filter on the chamber output and restricts foreign matter
from entering the chamber. This filter may be cleaned, if
required, by removing the exhaust port from the
Preamp Assembly. The exhaust port is removed from
the bottom of the case without case removal. Note that
(he filter is captive to the exhaust port on the Models
OVA-108. OVA-128 and OVA-138. Clean the filler with a
solvent or detergent but ensure that it is dry and any
solvent completely baked out at 120*F before reinstall-
ing.

6.2.2 PICKUP FIXTURES
The pickup fixtures should be periodically cleaned

with an air hose and/or detergent water to eliminate
foreign panicle matter. If a solvent is used, the fixture
should be subsequently cleaned with detergent and
baked out at 120*F to eliminate any residual hydrocar-
bons from the solvent.

6.2.3 SEAL MAINTENANCE - CYLINDER ASSEMBLY
6.2.3.1 H2 TANK, H2 SUPPLY AND REFILL VALVES

After some time, the teflon washers under each valve
packing nut can "cold flow" (move with pressure) and
allow hydrogen to leak. Leakage can be determined by
using Leak-Tec, Snoop or a soap solution around the
valve stems. This leakage can usually be stopped by
tightening the compression nut (adapter) as outlined

beiow. See Side Pack Assembly and Cylinder Assembly
drawings.

1) Remove instrument Irom the case by unlocking
the four (4) 1/4 turn fasteners on the panel and
removing the exhaust safety cover (II included),
exhaust port and refill cap nut. Be sure refill
valve is closed before removing refill cap nut.

2) Remove the valve knob screw and knob.
3) Loosen the panel nut with a 3 /4" wrench.
4) The valve compression nut is located just under

the panel. Tighten the compression nut—
usually not more than 1/4 turn.

This compression is against soft material and only a
small amount of force is necessary to sufficiently
compress the teflon washers, if. after tightening,
leakage still occurs, it would be advisable to
replace the two teflon washers, as follows:
1} Drain hydrogen system slowly and to the extent

necessary to work on the leaking valve(s).
Observe safety precautions (see Section 5).
There should be no potential igniters in the
area.

2) Disconnect the capillary tube From the manitold
at low pressure gauge (H2 Supply Pressure).

3} Remove all three (3) knob screws and knobs.
4) Remove the three (3) panel nuts and washers.
5) Carefully remove the tank assembly from the

panel. NOTE: II OVA has GC Option installed,
the GC valve assembly must be loosened or
removed in order to remove the tank assembly
from the panel.

6) Remove the compression nut on the valve that
is not sealing property. Remove the stem by
unscrewing it from the valve body. Observe the
sandwich of metal and teflon washers and note
their order.

7) Visually check the Kel-F seat on the stem lor
cracks or foreign material. Wipe clean, if
necessary, with a lint free cloth (no solvents or
oils) and replace if damaged.

6) Remove the washers and replace the teflon
washers (the factory procedure is a light wipe
of hydrocarbon free silicone grease).

9) Replace the stem assembly in the valve body
and tighten lightly.

10) Push the washers down into the compression
area in the same order as noted upon removal.
Replace the compression nut and tighten snug-
ly.

11) Close the low pressure valve and fill the tank
assembly. Check valves for leaks. Tighten
again, if necessary, and reassemble the unit.

6.2.3.2 REFILLER VALVE PACKING ADJUSTMENT
Adjustment for the valve on the reliller can DC made

by loosening the set screw with a 3/32" hex key, so that
the handle turns freely on the stem. Insert two (2) 3/32"
hex keys through the holes provided in the handle and
turn until they engage the holes in (he packing ad|uster.
Then tighten the packing by turning the handle.
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6.2.4 AIR SAMPLING SYSTEM MAINTENANCE
6.2.4.1 GENERAL

A potential problem associated with the OVA instru-
ment is that leaks can develop in the air sample pump-
ing system. These leaks can result in either dilution or
loss ol sample, causing low reading of vapor concentra-
tion and slow response time.

6.2.4.5 TESTING FOR LEAKS
The OVA's a re equipped with a Mow gauge, which

provides a method to check (or air leaks. Assemble the
pickup probe selected 'or use to the readout assembly
and then position the sidepack vertically so the How

.gauge may be observed. Cover the end of the pickup
•probe with your finger and observe that the ball in the
flow gauge goes to the bottom, indicating no air flow (if
bait has slight charter while on bottom, this is accep-
table). Cover the center of the chamber exhaust port
with your thumb and again observe the ball going to the
bottom. Another simple check is to expose the pickup
probe to cigarette smoke or a light vapor (butane) and
observe that the meter responds in approximately 1.5 -
2.0 seconds. It should be noted that slow meter
response may also indicate a restriction in the air
sampling system.

6.2.4.3 LEAK ISOLATION
Failure of the ball to go to the bottom when the inlet is

blocked indicates a leak in the system between the pro-
be and the pump inlet or the inlet check valve. To isolate
the problem, remove pans, one at a time, and again
block off the air inlet. Remove the pickup probe(s) and
cover the air inlet at the Readout Assembly. If the ball
goes to the bottom, check that the "readout to probe"
seal washer is in place and replace the probes, holding
them back against this seal while tightening the nut.
Recheck. and if leakage is still present, it is probably in
(he probe (pickup fixture), which should be repaired or
replaced.

if leakage is indicated as being past the readout han-
dle when the connection to the sidepack is tight,
disconnect the sample line at the fitting on the sidepack
and cover this inlet with your finger. If the flow gauge

ball goes to the botlom. the problem should be a leak in
tha umbilical cord/Readout Assembly, which should be
invesligaled and repaired. There is also the possibilily
of a leaking check valve in the pump which would not
show up on this lest, if the leakage is not lound in ihe
umbilical cord, it is most likely In the pump check valve
which should be repaired or replaced.

If the bail does not go to the bottom, the leak will be
either in me flow gauge or it's connecting tubing.
Visually check that ihe tubing is connected and if so.
the How gauge should be repaired or replaced. Check
the "O" ring installation in the sample inlet connector
(Fitting Assembly).

AS an alternate approach, leaks on the inlet side of
the pump can be detected by using alcohol on a "Q" Tip
and lightly swabbing (he connections one a( a time or by
directing organic vapor or smoke at the potential
leakage points and observing the meter response or
audible alarm.

Leaks (beyond the pump) are easier to locate, as any
of the commercially available leak detection solutions
can be used. Cover the exhaust port, which will place
the exhaust system under pressure, and check each
connection, one at a time. Replace the teflon tubing or
retape the threaded connections with teflon joint (ape.
Check the igniter and Mixer/Burner Assembly where
they screw into the detector, the high voltage terminal
screw on the side of the Mixer/Burner and exhaust port
itself, if a Her these checks, the flow gauge ball still will
not go 10 the bottom with the exhaust blocked, the pro-
blem is likely a leaking exhaust check valve in the
pump, which should be repaired or replaced.

6.2.5 C O N T A M I N A T I O N C O N T R O L A N D
MAINTENANCE

6.2.5.1 GENERAL
On occasion, the background reading of the OVA may

be relatively nigh under normal ambient conditions. Am-
bient background readings will vary somewhat depen-
ding on tha geographical location where the instrument
is being used. However, the background reading nor-
mally should be in the range of 3 to 5 ppm as methane.
The acceptable background reading consists of 1 to i-
1/2 ppm of methane which is present in the normal air
environment. In addition to the measurement of a nor-
mal methane background, there will normally be 2 to 4
ppm of equivalent methane background caused by ac-
ceptable levels of contamination in the hydrogen fuel
and/or hydrogen fuel handling system resulting in a
total equivalent methane reading of 3 to 5 ppm in clean
air.

II the background reading goes above 5 ppm to 6 or 7
ppm. this is normally still acceptable since any
measurement is additive to that background reading,
i.e.. 2 ppm on top of 5 or 2 ppm on top of 7 provides the
same differential reading, however, the lower
background is obviously desirable.

The background reading on the linear OVA'S is
zeroed out or nulled out—even though in reality the
background still exists. The background reading on the
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linear OVA'3 is measured by zeroing the meter with the
flame out and noting the meter Indication after the Flame
is on. However, on the logarithmic scaled OVA'a the
background reading is observed on the meter at all
limes. This is considered desirable since It assures the
operator that the instrument is, in fact, operating pro-
perly. The background reading on the OVA's serves as
a low level calibration point since it does represent the
measurement of ambient levels of methane in the air,
which are extremely stable and predictable any place in
the world.

The cause for a high background reading is usually
associated with contamination in the hydrogen fuel
system. This will, of course, cause a background
reading since (his is the function of the basic detector
"to measure contamination entering the detector
chamber". In addition, contamination present in the
hydrogen will many times leave a small unobservable
deposit on the burner face which can continue to
generate a background reading when the detector is in
operation and the burner assembly is heated.

Another possible cause of contamination is the mix-
er/burner assembly when the contamination is trapped
in the porous bronze sample filter. This is not a common
problem and usually only happens when an unusually
high level of contaminant is drawn into the assembly.
Another possible cause of high background reading is
contamination someplace in the air sample line to the
detector. This is also uncommon but can be the source
of the problem.

NOTE
OVA'S that include the Chromatograph Option in-
stalled can also have an indication of high
background related to saturation or contamination
of the activated charcoal (liter, which is in the line
during chromatograph analysis, or of the column
which is in the hydrogen line at all times.

6.2.5.2 ANALYSIS AND CORRECTION
Prior to analyzing the problem, the OVA should be

checked for proper electronic operation. Check
logarithmic instruments for proper high and low calibra-
tion points and for proper gas selector operation (see
Section 4). On logarithmic OVA's. check Gas Selector
by turning to 500 and observing the flame-out alarm
comes on as the needle goes below 1 ppm. it should be
ensured that the instrument is calibrated to methane as
referenced.

If, after checking that the OVA is properly calibrated,
the background is stiff higher than normal for ambient
conditions, the following procedure should be followed
to isolate the cause of the problem.

1) Let the OVA run for a period of time (15 to 30
minutes) and see if the background level
decreases as a function of lime. The
background could go down and stay down as a
result of clearing line contamination which Is
removable simply by the normal flow of air
through the sample line.

2} Take a reading in a known, relatively clean air
environment. Normally, outside air environ-

ment Is clean enough to assess by comparison
whether the background reading Is internal i0
the Instrument or Is present In the laboratory
office or location where the Instrument Is being
used.

3) If the OVA Includes the Gas Chromatograph op.
(Ion, depress the sample inject valve so that lha
activated charcoal Is In the line and observe
whether the background reading goes down
and stays steady after the alutfon of the air
peak. The reading should always go down or
stay the same but never be a higher
background reading with the sample valve
depressed, since the charcoal filter will take
out any trace elements of organic vapors in the
air heavier than a Ci. If another activated char-
coal filter is available, this may be attached to
the end of the probe to scrub the air so that a
clean air sample would be going to the detec-
tor. The external activated charcoal can be us-
ed on any instrument, with or without
Chromatograph. for providing a clean air sam-
ple to assess background level.

4) ir background still stays up and cannot be
reduced by any of the previous steps, the safe-
ty cover (if included) and the exhaust port on
the detector chamber (Preamp Assembly) on
the bottom of the case should be removed and
the Mixer/Burner Assembly scraped or brush-
ed with a small wire brush. (Reference
paragraph 6.2.1.3.) This will remove any small
quantities of contamination that are on the Mix-
er/Burner Assembly which could be the source
of the background vapor. After cleaning the
face of the burner and tube, replace the ex-
haust port and safety cover (if included) and
reignite the OVA. If contamination on the
burner face was the cause, the problem should
be immediately resolved and the ambient
background will drop to an acceptable level.

5) If the background is still present, place your
finger over the inlet of the probe so as to
reduce the flow of air to the detector chamber.
Reduced flow rate may be observed either on
the sample flow gauge or can normally be
observed by the sound of the pump motor.

6} If the background drops immediately In
response to the reduced flow of air to the
chamber, this is an indication that the con-
tamination is in the air sample line. Therefore,
the various parts of the sample flow line such
as pickup probes, umbilical cord to the instru-
ment, etc.. should be investigated by (he pro-
cess of elimination to see if the contamination
can be isolated.

7) Serious contamination in the air sample line is
very uncommon. However, if very large doses
of very heavy compounds are sampled, there is
a possibility of a residual contamination which
would eventually clear Itself out but may take a
considerable period of time. A typical cause for
the high background from the sample line is a
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contaminated Mixer/Burner Assembly. See
paragraph (4) above 'or cleaning procedure, if
heavy contamination ol the Mixer /Burner ia still
indicated by a high background, replace me
Mixer/Burner Assembly. Irt several OVA
models, this wilt require removal of the Preamp
Assembly. The old Mixer/Burner Assembly
should be either discarded or returned to the
factory for cleaning and rebuilding.

6} In the event [here is contamination in the pump
or other internal parts of the sample flow lines
which cannot be removed, the sample flow
components would have to be disassembled
and cleaned. This is normally a factory type
operation. However, the components such as
the pump can be replaced in the field along with
any contaminated tubing in the sample lines.

9) High background readings on OVA's which in-
clude the Gas Chromatograpn Option can be
caused by other sources of contamination. If
the charcoal in the charcoal filter mounted on
the panel of the instrument is contaminated or
saturated, contaminated air would be supplied
to the detector and raise the ambient level
background. To check for this, the charcoal
filter cartridge can be removed from the panel
and either a bypass tube put between the two
connectors or the charcoal can be removed
from the charcoal cartridge and the cartridge
refilled with clean activated charcoal. This
would determine if the charcoal was the source

) of the background reading, it is possible that an
apparent high background reading could be
due to contamination in the column that is on
the instrument. This background could be
caused by compounds that are slowly eluting
from a column which has become con-
taminated. The easiest way to check for column
contamination is to replace the column with a
known clean column or a short empty piece of
column tubing and see it the high background
reading drops.

10} K ail the above steps do not correct the high
background problem, the cause will normally
be contamination in the hydrogen fuat system.

Contamination in the hydrogen fuel system is usually
•le direct result of contamination in the hydrogen gas

sed or contamination introduced during the filling
peration. Filling hose contamination can be caused by

storing the hose in a contaminated area.
To remove contamination from the hydrogen fuel

/stem, it should be purged with hydrogen. Effective
urging of the hydrogen system is accomplished by

disconnecting the capillary tube fitting which attaches
on to the manifold block which has the low pressure

auge (HZ Supply Pressure Gauge and H2 Supply
alve). This disconnects the capillary tubing from the
lydrogen line so that hydrogen may be purged at a

reasonable rate from Ihe tank assembly through Ihe
agulalors, gauges and valves. A her disconnecting the
apillary, the hydrogen tank can be filled in the normal

manner. The tank valve and H2 supply valve can then be
opened which will bleed the hydrogen Irom the lank
through the H2 fuel system purging out the contamina-
tion which is in vapor form. There is Ihe possibility thai
contamination has been introduced into the hydrogen
fuel system which is not readily purged oul by Ihe
hydrogen gas but this is unlikely. After purging with
clean hydrogen, approximately two or three times, the
capillary tube should be reconnected and the
background again checked. Five or len minutes should
be allowed before assessing the background reading,
since contaminated hydrogen may still have been trap-
ped in the capillary tube.

If another tank assembly in a clean instrument is
available, the fuel system from Ihe clean instrument can
be connected (o the contaminated instrument to ab-
solutely verify that it is or is not in the hydrogen fuel
supply system. The interconnection should be made to
the capillary tube of the contaminated instrument.

6.2.6 FUSE REPLACEMENT
This paragraph applies only to the standard (non-

certified) OVA's. There are two (2) overload (uses in-
corporated in the Battery Pack Assembly, one is a 3AG-
i AMP Slo-Blo in the power line to the pump and igniter
and the other a 3AG-1M AMP in the power line to the
electronics. Both fuses follow the current limiting
resistors which provide primary short circuit protection.
However, in the event of an excessive overload, the
fuses will open and prevent overheating of the current
limiting resistors. It should be pointed out that the i
AMP Slo-Slo fuse will blow in approximately 8 to 12
seconds if the igniter switch is kept depressed. Normal
ignition should take place in not more than 6 seconds.
Therefore, do not depress igniter button for more than 6
seconds. If ignition does not occur, wait 1 to 2 minutes
and try again. If the required 1 AMP Slo-Blo fuse cannot
be readily obtained, replace temporarily with a 3 AMP-3
AG standard fuse.

6.3 TROUBLESHOOTING
Table 6-1 presents a summary of recommended field

trouble shooting procedures. If necessary, the instru-
ment can be easily removed from the case by unlocking
the four (4) 1/4 turn fasteners on the panel face and
removing the refill cap and exhaust port. The battery
pack is removed by taking out the four (4) screws on the
panel and disconnecting the power connector at the
battery pack.

6.4 FACTORY MAINTENANCE
To ensure continuous trouble-free operation. Century

recommends a periodic factory maintenance, overhaul
and recalibration. The recommended schedule is every
six (6) to nine (9) months. This maintenance program in-
cludes replacement of plastic seals and parts as re-
quired, pump overhaul, motor check, new batteries,
sample line cleaning. H2 leak check, recalibranon,
replacement of plastic hose as required, and detailed
examination of the unit for any other required
maintenance and repair.
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The recommended procedure (or maintenance »nd
repair beyond the scope of this manual Is to send the
complete Instrument or subessemoly to the Century
factory lor repairs. The assemblies will be handled ex-
pedlllously for rapid turn-around.

fl.5 FIELD MAINTENANCE
Al though nol recommended, where Meld

mainianance beyond (hat described herein Is con-
sidered essential, the assembly drawings, parts lists
and schematics in Appendix "A" will be of assistance.

8.8 RECOMMENDED SPARES
Century does not recommend that spares be main-

tained for Its Instruments. However. If the Instrument Is
to be used in a remote area or spares are desired for
other reasons, the following list should Da used as a
guide.

RECOMMENDED SPARES

Recommended Quantity

Item

I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
19

Description

Igniter
Iqniter
Purno Valve
Pump Diaohraom (Buna-N)
Pumo DiaDhraom (Teflon)
Cup, Filter (3/H OD, SS)
Mixer/Burner Assy
Mixer/Burner Assy
Mixer/Burner Assy .
Wafer, Teflon, H2 Valve
Washer, Brass, H? Valve
Exhaust Port Assy
Exhaust Port Assv
Battery Pack Assy
Batterv PacX Assv
Sample Line Assy
Particle Filters
Particle Filters

Part No.

510027-1
510461-1
510067-3 (10/pJcg.)
510091-1
510063-1
510318-1 (Vplcq.)
510557-2
510557-1
510513-1
510160-1 (10/pkq.)
510160-2 (10/pkg.)
510425-1
510530-1
510070-1
510542-1
510316-i
510114-1
513116-1

Standard
88

2

1
1

1
1

1
1
1

1

1

98

2

1

1
1

1

1
1
1

1

1

118

2

1

1
1

1

1
1
1

1

1

Aporoved
108

2
1

1
1

1
1
1

1

1

1

128

2
1

1
1

1
1
1

1

1

138

2
1
1

1

1
1
1

1

1

. 1 L

1 !

NOTE: Unit quantity is each unless otherwise noted.
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c c

TROUBLE
I) Low sample How rale on How Indicator.

Nominally 1 units on How gauge. (See also 6
below and re'er to paragraph 6.1.4)

TABLE &-1
TROUBLE SHOOTING PROCEDURE

a) Check primary filler In aidepack and panicle
HHers In in* pickup assembly.

b) Determine assembly containing restriction by
process ol elimination, I.e.. remove probe,
remove Readout Assembly, remove primary
Idler, etc.

c) II the restriction la in the Side Pack Assembly,
lunhar isolate by disconnecting the sample
How tubing at various points. I.*., pump oulpul.
chamber Input, elc.
Note: Tha Inherent restrictions due lo lengm ol
sample line". Mam* arresters, etc.. must be
taken into account when trouble snooting.

REMEDY
Replace or clean filler II clogged. (Sea paragraph B.2.1)

Investigate irte assembly containing this restriction lo
determine cause ol blockage. Clean or replace as re-
quired.

II in the detector chamber, remove and Clean or replace
porous meul Name arresiors. II pump is lound to be ihe
problem, remove and clean or replace.

!> HI flame will not light. (See also t) below) a) Check sample How rale (aeo t above).

b) Check Igniter Oy removing the chamber ex-
haust pon and observing the glow when the iG-
NITE Button is depressed.

c) Check lor rated H2 Supply Pressure. (Listed on
calibration plaie on pump bracket.|

d) Check H2 How rate by observing the PSI
decrease in pressure on me MI Tank Pressure
gauge. The How rate should be about 130 PSI
decrease in pressure per hour. (Approximately
12 cc/mm. at detector.)
On instruments with GC Option, disconnect col-
umn and measure H2 How rate with a bubble
meter.

e) Check all H2 plumbing joints lor leaks using
soap bubble solution. Also, shut oil ail valves
and note pressure decay on HI lank gauge. It
should be less lhan 350 PSlC per hour.

I) Check to see il H2 supply system is Iroien up
by taking unit into a warm ara*.

II sample How rate is low. lollow procedure t above.

II igniter does not light up. replace the plug. II igniter
mil does not lignt. cneck me battery ana wiring

II low. remove nailery pack ana ad|usi to proper level tjv
turning me alien wrencn aaiusimeni on me <Ow
pieisure regulator cao

The normal cause lor H2 How restriction would be t
blocked or paniaily biocxed capillary luoe. II How raie is
marginally low. attempt to compensate by increasing
ihe HI Supply Pressure by one-nail or one PSI. tl How
raie cannot be compensated lor. replace capillary luo-
ing.

Repair leaking joint.

II mete is moisture in the H2 supply system ana me unit
must be operated in suDlreeimg temperatures, purge
the H2 syitem with dry N2 and cnsuie ihe HI gas used
iiflry

^\



g) Remove exhaust port and check lor contamina-
tion. (See Figure 6-2.)

h) Check spacing between collecting electrode
and burner lip. Spacing should be O.I loO.ii in-
ches.

II Ihe chamber is dirty, clean wild ethyl alcohol and dry
by running pump lor approximately IS minutes. II H?
luel jet is misaligned, ensure Ihe porous metal (lame ar-
restor is properly sealed

Adjust by screwing Mixer (Burner Assembly in or out
This spacing problem should only occui al ter '
reassembling a Mixer/Burner Assembly 10 a P'eamp
Assembly.

H2 h»me lights bul will not stay lighted Follow procedures 2 1*1. (c). (d>. (e). (Q) and >h)
above. Also icier lo S below.

Fiame-oul alarm will not go on when H2 (lame is
oui

Check msirument calibration selling and GAS
SELECT control selling. Heler to paragraphs
2.3.l.2and2.3.2.

b) Remove exhaust port and check lor leakage
current pain in chamber (probably moisture or
dm in chamber).

c) II above procedutes do not resolve the pro-
Mem, the probable cause is a malfunction in
Ihe preamp or power board assemblies.

d) Check volume control knob is turned up.

t as required 10 proper selling. Note thai on
linear OVA's the liame-oul alarm is actuated when me
meiei reading goes below zero. On logarithmic OVA's.
Ihe alarm is actuated when the signal level goes below 1
ppm methane or equivalent.

Clean contamination and/or moisture Irom me chamber
using a swab and alcohol, dry chamber by running
pump lor approximately IS minutes

Return preamp chamber or power board assembly to
the laclory lor repair.

Adjust lor desired volume.

bi False Hame-oul alarm. (Applies 10 linear OVA's) a! Flame-out alarm is actuated on linear in-
struments when signal goes below electronic
zero tevenihough II a me is still on). This can be
due 10 inaccurate initial selling, drill or a
decrease in ambient concentration. Verily j|
I his is Ihe problem by zeroing meter with Name
out and reigniting. (See paragraph 2.3.1)

When using Ihe XI range. ad|usi meler to t ppm rather
than zero. See paragraph 2.3.2. Be sure instrument has
been zeroed 10 "lowest expected ambieni background
level".

6) Slow response time. > c.
response alter sample is
(Reler lo paragraph 6.2.4)

time 10 Obtain
applied to input

a) Check to ensure that probe is tirmly sealed on
Hie rubber seal in Ihe readout assembly.

b) Check sample How rale per procedure t above

Reseat by holding the probe (irmly against the rubber
seal and then lock in position with the knurled locking
nut.

See i above



7) Slow recovery ilm*. I.e.. loo long a lime lor me
reading lo gel back 10 ambient alter exposure
lo a high concentration ol organic vapor.

a) This problem is normally caused by contamina-
tion in me sample input line, requiring pumping
lor a long p«riod lo gal the sysiom clean ol
vapors again. Charcoal In ihe lines would be tne
worst type ol contamination. Isolate through
Ihe process ol elimination. (See 1 (5)1.

b) Check llame chamber lor contamination.

Clean or replace contaminated sample line or assembly
as required.

Clean as required.

B) Ambient background reading in clean environ-
ment is loo nigh. (Refer 10 paragraph 5.3.5)

a) An ambient background reading can be caused
by hydrocarbons in the HI luet supply system.
Place linger over sample probe tube restricting
sample How and il meter indication does not go
down signillcanlly lh« contamination is pro-
bably in the HZluel.

b) An ambient background reading can be caused
by a residue ol sample, building up on Hie lace
ol ma sample inlet titter. U the test in I fa) above
produces a large drop in reeding, this is usually
me cause.

c) An ambient background reading can also be
caused by hydrocarbon contamination m me
sample input system. The most likely cause
would be * contaminant absoroed or condens-
ed in the sample line.
Note: II snoutd be emphasized that running the
instrument lends 10 keep down me Buildup ol
background vaoors. Therciore. run me unil
whenever possible and store it with the carry-
ing case ooen in clean air.

Use a higner grade ol hydrocarbon Iree hydrogen
Check lot contaminated titling j on Idling nose
assembly.

Remove the exhaust oort (it is not necessarv lo rtrno**
instrument Irom easel, use small wire orusn Irom me
tool kil or a knile olaae and liqnilv scruo sunace 01 sam-
ple miet tiller.

Clean ana/or reoiace me samole moui lines. Normaii-i
me lines will ciear uo witn surliciem running

9t Pump will not run Check i AMP Slo-Qlo luse on the battery pack
cover. MOTE; Certified OVA'S do not nave
(uses.

neoiace >ui«. IMPORTANT: Note mai luse u a Sio-3io
lype II luse conimues 10 blow wnen igniter swncn is
closed, check igmier lor snort circuit. II igniter is not me
pfODlem. meie >s a snon m me wiring 01 pump motor
Return OVA lo laciory or auinonied repair lacitily

10) No power 10 electronics but pump runs Check ) / •> AMP luse on ihe bauery pack covet.
NOTE: Cenilied OVA'S do not have (uses.

Replace luse. II luse continues to blow, mere is a snon
in me electronics assembly Return OVA to Uciory or
authorised repair (acuity

il) No power 10 pump or electronics. Place battery on charger and see il power is
then available. Recharge in a non-hazardous
area only.

II power is a*ailaole. oaileiy pack is duad or open
Recnaige Danery pjcK II sun defective, tcpiac* Daiiery
pack Reference paiaqiapn 2 1
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OPERATING INSTRUCTIONS
Model GPK or GK

COMB I'M eo OXYGEN/COMBUSTIBLES INDICATOR

INSTRUCTION'S 2 3 - 9 0 3 1
OPERATION AND MAINTENANCE
J-W MODEL GPK AND GK OXYGEN/
COMBUSTIBLE GAS INDICATOR

7.0 CALIBRATION
(COMBUSTIBLES SECTION)

The s;;!ndftrd calibration using methane ruis
been selected so thai most commonly encoun-
tered gases and vapors as listed below and the
more volatile lacquer and paint thinners. all indi-
cate quite accurately or within reasonable error on
the side of safety .

Vapors
Pentane Benzene
Hexane Ethyl Ether
Heptane Acetone
Methyl Alcohol Ethyl Acetate
Ethyl Alcohol

Gases
Natural Gas
Methane
Ethane
Propane
Sutane
Carbon Monoxide
Acetylene

7.1 Checking Combustibles Calibration
Using Known Gas Sample
(Sec Figure 1 2)

It is often necessary, and even mandatory, to
periodically check the instrument against a
known, standard blend of calibration gas.

" ' s j
•

The J-W 550-075 Gas l.-idnaior Tusl K,; ;;rov!<i-;f.
a convenient method (or iniiimr; the msinjmer.t's
response to a known yns concentration Mothatio
is used ,is 3 calibration gas because indicator
response to meihnno is mon; critical than response
;o most other yases. if Hie indicator has normal
response to mnthanc it will respond normally to
most other combustible g.is'v.i and vapors. Con-
tamed in tho Kit are gas - f i l l ed cimpoulor, .ind a
plastic squeeze bottle which will produce ,1 known
1.1% by volume methane/air mixture, when onu
ampoule (brown color coded end) is shattered in
the bott le. Use the following procedure ;o cali-
brate thi: instrument.

(a) Remove t.'iu scr-.;w spout ;md r.que^.T; pi.istic
bott le sev(-;r.il tuner. ;o ;>ur<jt! rosiduai (j.;?; iro;:i
previous lest.
(b) Drop one glass ampoule into the -plasiic
squeeze bottle and replace the screw spout.
Make certain that red end cap is firmly in place.
(c| Shake the bottle until the ampoule is shat-
tered by the breakers in the bottle. With ihe
instrument in normal operation but without
sample probe and hose attached, remove the
red end cap. grasp the bottle firmly in the left
hand and force the nozzle into the sample inlet
f i t t ing on the left side of ;he instrument. Injcc;
gas sample whi'e kouping-pressure on the bot:le.

Oo not depend upon the pump or use of the .
aspirator bulb to draw sample through the ins-
trument as this will result in leakage and
unintentional dilution.
(d) Observe that the combustible meter pointer
deflects upscale. Record the maximum meter
reading indicated. An acceptable reading is
approximately .25 L.E.L. on the combustible
meter scale. .20 L.E.L. or less is unacceptable
and is cause for recalibration.
NOTE: If low reading is obtained the first time,
repeat the test to insure that no dilution occurred.
(e) Refer to Figure I3a for location of the cali-
bration adjustment potentiometer, which is
accessible through the small hole in back of the
case. Use a small screwdriver to turn the slotted
shart clockwise to increase reading. This is a 25
turn potentiometer, so several turns may be
required to bring the meter reading to .25 L.E.L.
while simultaneously squeezing the plastic bottle.
After readjusting the calibration potentiometer,
repeat 7.1 (c) again as a final check.
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7.3 Testing Oxygen Cell for
Calibration and Sensitivity

Operation of the instrument is normal if the
meter can be set to read 21% on atmospheric air.
A convenient test to prove response is to set the
calibration to 21% and then blow slowly into the
indicator inlet. As the lungs become exhausted
the readings will go lower, a reduction to 15%
being normal. With effort,, the reading can be
reduced as low as 10%.

To check performance near 0% oxygen, admit
a small steady stream of oxygen free gas to inlet,
such as nitrogen or natural gas. A cell in good
condition will give a zero reading. A reading of 1%
or more indicates need for reactivation.

8.0 MAINTENANCE SCHEDULE FOR
MODELS GK AND GPK

DAILY;
The instrument should be checked for response
before each day's operation as follows:
1. Check battery voltage reserve by observing
whether voltage can be adjusted to at least 0.7
on the combustibles scale; then reset to green
index arrow.
2. Check oxygen cell on fresh- air and observe
whether meter can be set to 21% 0,.
3. Check combustibles response by placing a
few drops of gasoline or lighter fluid on a cloth,
and proceeding as in Section 5.1 Step (e). Ob-
serve that combustibles pointer deflects upscale
(if a slight explosion is heard, no harm will be
done). Avoid excessive use of fluid as it will be
difficult to clear the instrument.
4. Test leak tightness of sample inlet system by
closing off the inlet fitting with finger and listen
for pump slowdown to occur (GPK). With Model
GK, check for internal leaks by squeezing the
aspirator bulb, placing the finger over the inlet
fitting, and releasing the bulb. If the bulb springs
back quickly, an internal leak is present that
should be corrected before using the instrument.
5. Replace cotton filter in probe chamber if
working in an extremely dirty environment.

WEEKLY: Test instrument response to a known
concentration of methane in air as outlined in
Section 7.1.
MONTHLY (or as required):
Check combusiibles reaction chamber for accu-
mulations of dirt or foreign material that may
restrict free movement of gas sample.
EVERY SIX MONTHS (or as required):
Maintain Oxygen Ceil as outlined m Section S i '
Step ia) through {e}

8.1 Oxygen Cell-Maintenance
(Refer to Figures 14 and 15)

The 514-010 Oxygen Cell requires periodic
maintenance and reactivation.

The 514-011 Reactivation Kit is supplied for
this purpose. There are two levels of cell main-
tenance, which are described below.

Both operations can be carried out with one
kit, as an adequate supply of electrolyte solution
(KCI) is provided to fill the cell at least twice.

Figure 14: Correct method of connecting 0*vg»n C«tl (nott
position of b<u« dot).

348-062 310-019.1
310-025 1 321-422

(6 Beq.)

321-610.0 \ 348-060 \

310-035 348-063
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8.1.1 Maintenance
The Oxygen Cell will usually operate up to 6

months without attention, but occasionally within
this period, cell output may drop appreciably or
change suddenly with sampling or sudden shock.
To correct this condition, proceed with the
following;

(a) Remove top panel from instrument case by
loosening the two captive hold-down screws.

Unplug Oxygen Calf from the printed Circuit
Board and disconnect the plastic tubing from
the celt inlet and outlet nipples.
(b) Remove the nylon screw and seal ring on
the electrical plug side of the cell. Refer to Figure
1 5 and unscrew the zinc electrode (banana plug
nearest the blue dot on the side of ceil) and
remove it together with its 0-Ring seal.
(c) Drain all the solution from the cell and
completely fill with fresh KCI 'solution through
either opening.
(d) Replace 0-Ring on the zinc electrode, screw
the electrode into the cell and tighten, using a
small wrench. Install and retighten nylon screw
with seal.
(e) Allow a few minutes for the cell to stabilize
before attempting to make a reading.
NOTE: DO NOT WASH OR WIPE ELECTRODE
AT ANY TIME.

8.1.2 Reactivation of Oxygen Cell
[Refer to Figures 15, 16, 17)

In the event oxygen cell fails to function properly
after changing solution as outlined in Section 8.1.1
or if it has been six months since solution was
last changed, the cell may require reactivation.
Reactivation Kit 514-011 is all that is required to
completely reactivate the oxygen cell. The Kit con-
tains a cap gasket with Teflon membrane, zinc
electrode with 0-ring, nylon screw with seal, KCI
solution, nylon pad and brush.

To reactivate the cell, proceed as follows:
1. Remove nylon screw and seal and unscrew
and remove zinc electrode and 0-ring. Discard
the zinc electrode, the screw, the 0-ring and
the seal.
2. Drain solution from cell.
3. Remove cap and gasket with membrane by
removing the six screws which hold the cap in
place. Discard the gasket with membrane.
4. Wash the cell thoroughly with cofd, clean
water. Use the brush to remove any white sub-
stance that may remain on the gold electrode
DO NOT USE ANY SOAP OR DETERGENT
If the white substance cannot be removed from

sive nylon pad can be used lo remove it, but the
gold electrode should be handled very carefully
and only slight pressure applied in cleaning with
the nylon pad. Wash again with brush and water.
5. Put one drop of KCI solution on top of the
gold electrode and put new gasket with mem-
brane in place. The side of the gasket with the
Teflon membrane should face the gold electrode.
6. Replace the cap. observing the direction of
the sampling nipples. Nipples should point away
from the label on the cell body Tighten all
screws until the cap shoulder is Flush with the
cell body.
The cell is now dry charged and can be stored
as long as desirable.

Figur* 16: Aciivtliog cell with electrolyte (KCI solution)

Fig
i
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To activate the cell:
1. Fill the cell with KC1 solution, through either
of the openings for the nylon screw or for the
zinc electrode.
2. Check to see if the 0-ring is still in the zinc
electrode opening; if it is, remove it.
3. Be sure the new 0-ring is in place on the zinc
electrode, screw zinc electrode into cell and
tighten with a small wrench.
4. Plug fill hole with nylon screw and new seal
ring (310-035). The cell is now fully activated.

8.2 Oxygen Cell Contamination by
Foreign Liquids

If any liquid has been accidently introduced into
the sampling line and thus into the sampling cham-
ber of the celt, it will be necessary to flush the
system out with distilled water as soon as possible.
To do this, use the following procedure:

(a) Disconnect the cell completely, remove, and
pour distilled water into one sampling nipple
until it comes out of the other. Drain water out
and repeat this procedure several times.
(b) Insert the cell into the P.C. Board, observing
plug color coding. Reconnect sample tubing,
one to the inlet and the other directly to sample
pump or aspirator bulb (bypass the combusti-
bles reaction chamber}.
(c) Turn "ON" the pump (Model GPK} and allow
5 minutes drying time for samoling chamber.
For Model GK. stroke aspirator oulb about 50
times to insure cell chamber is -iroughly dried.
The cell should now register normal output and
is ready for use.
(d) Reconnect sample tubing so that outlet of Oj
celt goes to reaction chamber, and outlet of
reaction chamber goes to pump inlet (or aspira-
tor bulb}.

8.3 Maintenance of the
Combustibles Saction

Filaments and 'Flame Arrester (Refer to
Figure 18)

There are two separate filament units: (1) the
active filament, which is installed in the flame
arrester, and is the unit that actually comes in
contact with the gas being tested; and (2) the
reference filament that helps balance the-electrical
circuit.

The reference filament should -rarely require
replacement inasmuch as it operates at a very low
voltage and never comes in contact with the gas.
Replacement may be necessary if the indicator has
been cropped or severly damaged, or if the instru-
ment has been in frequent use over many years.

Figur.« 18: Active ind rtftr«nc* filamtm locations.

The active -filament should experience long life
in ordinary service, probably on the order of a
year or more, depending on frequency of use. The
end of the useful life of the active filament is
reached when it is no longer possible to bring the
hand of the meter to "zero" with the zero adjust-
ment. Another sign of trouble in the filament unit
is when the meter pointer flies violently upscale
with the instrument "ON," and zero adjustment is
impossible. This usually means the active filament
is burned out and must be replaced.

If the GK or GPK has been in use for a consider-
able period of time, or in moist or dusty conditions,
it is frequently desirable to replace the filament
flame arrestor assembly in combination. This is
done by unplugging "the Oj call, removing the four
screws holding the brass plate to the underneath
of the panel, and removing the filament lead from
the subpanel terminal. When putting in a new fila-
ment flama arrestor assembly, make certain that
the gasket is in place and compressed evenly by
four screws.

When replacing the filament onfy. and reusing
the flame arrestor,-first remove and inspect the
flame arrestor, checking .for, dust.̂ .corrosion Or
other damaga. Replace Bisk«t,if rtjhaa deterio-
rated. Install new filament; in. place? :of old one.
screwing it into the flams- arrestor platei to com- •
press the 0-ring gasket as tightly as possible using
the thumb and finger. When inserting filament be
very careful not to touch or.d.storrthe platinum
coil. • • •-"
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To replace the reference filament, first unsolder
the black wire at subpanel. and unplug the Oj cell.
Then unscrew the knurled reference filament base
from its cavity, using a pair of pliers. Install the
new filament in the same position, tightening with
pliers, and solder wire to subpanel.
NOTE: After replacement of either the active or
reference filaments, perform the OPERATIONAL
CHECK as outlined in Section 5.1, Steps (a)
through (e).

Part numbers for filaments are:
800-007—Active Filament Flame Arrestor

Assembly
800-01 1 —Active Filament only (red wire)
800-022 —Reference Filament only {black wire)
310-017—Flame Arrestor Gasket only
8.4 Battery Replacement and Charger

Check (Refer to Figures 19, 20)
The most frequent form of maintenance will

involve recharging the batteries as outlined in
Section 5.3 and occasional burnishing of the silver
contact buttons on the Printed Circuit Board with
fine sandpaper (No. 400 or equivalent). The bat-
teries can be recharged hundreds of times to
render many years of useful service. Usually, the
most probable cause of "apparent" battery failure
can be traced to charger malfunction or contact
problems. The batteries can only be charged with
the instrument panel firmly in place. With the
panel removed, the batteries can be inspected for
deterioration by removing them from the storage
compartment. When replacing batteries, be cer-
tain to reinstall them in the positions indicated on
the side of the battery compartment.

Figur.t 20: M«tiurmg crurgi rate {Section 8.4. Siep d).

NOTE: OBSERVE CORRECT POLARITY-
INCORRECT BATTERY INSTALLATION CAN
RESULT IN DAMAGE TO THE BATTERIES OR TO
THE INSTRUMENT ITSELF. To insure that bat-
teries are being recharged and that the Charger
is functioning properly, perform the following
check:

(a) Obtain a Multimeter and place the range
selector on the 10 volt scale. Connect the meter
test probes across the instrument charging jacks
as illustrated in Figure 19. With the instrument
FUNCTION CONTROL in the "OFF" position,
the Multimeter should indicate 5 volts.
(b) Turn the FUNCTION CONTROL switch to
the "ON" position and observe that battery volt-
age drops to 2.5 to 2.6 volts, then remove the
meter probes. NOTE: Failure to obtain 2,5 volts.
indicates depleted batteries, open contact with ,
subpanel buttons or open electrical connection.
Correct malfunction before proceeding with the
next step.
(c) Plug Charger line cord into 115 VAC outlet.
Connect meter probes across charger pins and
check output for approximately 5.5 vol ts
(normal unloaded voltage).
(d) Now refer to Figure 20 and connect the
Charger as shown with only the negative pin (—)
connected to the black ( —) charging jack. Place
the Multimeter range selector to the 500 ma
scale.

Connect the (— red) positive meter probe to
ihe remaining exposed pin on the Charger and
the black ( —] Multimeter probe 10 ihe red (-)
charging jack of me GPK i G K j With
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connected to 11 5 VAC, Multimeter should indi-
cate a charge rate of 120 to 1 50 ma (depending
on battery stale, line voltage, etc.) with the
FUNCTION SWITCH in the "OFF" position. If
Multimeter indicates "zero" ma. refer to Trouble-
shooting Section 8.9, Step 6.
(e) Now turn on the FUNCTION SWITCH to the
"ON" position. Multimeter should indicate
approximately 250 ma. (Never attempt to charge
the batteries with the switch "ON," because the
power consumption is greater than the Charger
delivery rate.) If Multimeter indicates 300 ma or
more, refer to Troubleshooting Section 8.3, Step 6,

NOTE: Failure to attain the above readings in-
dicates a faulty Charger or Pump motor, open
contact with subpanel buttons, or open electri-
cal connection. If the correct indications are
obtained, the circuit is normal and the batteries
simply require recharging.

8.5 Testing Sample Flow Lines
(Refer to Figure 17)

When installing the instrument panel in the bot-
tom housing, take care not to pinch or obstruct
the sample tubing. Always make certain that the
sample tubing is placed in the cavity beside the
battery compartment and arranged to prevent
sharp bends.or pinching when the panel is secured.
For both Models GK and GPK. normal flow rate is
approximately 2.5 liters per min. and response-
time to a combustibfe gas is approximate^
5 seconds when short probe and 30" hose is used.
Leaks cr restrictions in the flow system will of
course increase the response time.
A quick and simple check to determine the tight-
ness of the sample system is to obstruct the
flow at the probe tip or inlet fitting of the in-
dicator. In the Model GPK the pump should
slow or stop. If it does not, a leak In the pump
or sample system is indicated. In the Model
GK the aspirator bulb should be squeezed, re-
leased, and remain compressed for about 20 to
30 seconds. If the pump continues to operate
normally or the bulb Immediately springs back
to its original form a leak exists which must be
corrected before attempting to me the Instrument.

INSTRUCTION 23-9O81
OPERATION AND MAINTENANCE

J-W MODEL GPK AND GK OXYGEN/
COMBUSTIBLE GAS INDICATOR

8.6 GPK Sample Pump/Motor Replacement
(Refer to Figure 18)

The GPK Sample Pump Assembly Code 342-626
Is located adjacent to the outlet fitting in the
Bottom housing.

To replace the Sample Pump Assembly,first re-
move the two screws from the outside of the
lower case housing and release the pump assem-
bly with mounting bracket. Mark the bracket
"TOP" and "BOTTOM" for reference, then
disconnect sample tubing. At the printed cir-
cuit board,unsolder the red and black leads to
the pump motor and note the location for future
reference.

With a 3/64" Alien wrenchjoosen the set screw
In the cam to free motor shaft, then remove the
two screws from the motor mount.

Check valve action by sucking gently on the
Inlet tubing connection and blowing gently into
the outlet tubing connection. The valves should
resist either test and stay firmly closed. It
the valves pass the above test,only the pump
motor will require replacement. If not, the com-
plete Sample Pump Assembly Code 342-626 must
be overhauled or replaced.

Install new motor Code 04-4053 and secure to
pump-mounting bracket. Reinstall pump assem-
bly and bracket, solder pump connections to
printed circuit board and connect tubing as
illustrated in Figure 22A

Not shown:
Valve Inlet/Outlet
23-4218 X

OUTLET

\
INLET

Motor
04-4053

Seta crew
321-821

g conneciionf (or »H
Flpirt 22: 142'CZC Siwpl* P««B will) motoi Mid mount In i

Inlet jnd OullK tublnt connection* iho«n.
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INSTRUCTION 23-9061 '^
OPERATION ANO MAINTENANCE \<-

J.W MODEL GPK ANO GK OXYGEN/ '?
COMBUSTIBLE GAS INDICATOR \~.

22A: Sjmplt Pump Any. properly Initalltd
8.7 Meter Replacement
Meter trouble is usually indicated bv erratic

action, for instance, the indicator meter pointer
will start to go up smoothly, pause momentarily
at a reading, and then jump quickly over the
the next few divisions or the scale. Another
sign of trouble is for a meter to be almost or
entirely inactive, and to "stick" or show a
permanent displacement of the pointer.

If the meter is giving trouble it may be removed
by taking off the meter nuts and the meter hold
down screws. Field repair of meters is generally
inadvisable unless a qualified instrument repair
facility is available.

PLEASE NOTE FOLLOWING BEFORE
REPLACING METER:

The zero, calibrate and voltage adjuster knobs
all turn an arm which runs back and lorth over
a resistance coil. To keep the sliding contact
of the coil clean, it is good practice (o turn the
knobs back and lorth three or four swings of
the meter pointer each day as the instrument
is first put into service.

8.8 Trouble Shooting Guide
SEE CHART ON OPPOSITE PAGE.

9.0 ACCESSORIES FOR MODELS GK. GPK
9.1 Probes and Sampling Hoses

When Models GK and GPK are purchased com-
plete with carrying case and accessories, a
short aluminum probe wi th f i l ter and 30" of
Nylon lined hose are supplied as standard
(Stock No. 550-015).

.For special applications as noted below, longer
probes in aluminum and fiberglass (nonconduct-
ing) and longer hose assemblies can be supplied.
Various styles are available, and extension
hoses can be provided for coupling between the
hose and the instrument. The aluminum probe
is generally used except where the non-con-
ducting properties of fiberglass are required
for the application. Nylon lined hose is par-
ticularly res is tan t to organic vapors. Such as
the arornaiics l ike

The following hose and probe combinations
standard union f i t t ings are available.

1. Fiberglass probe wi th dust f i l ter chamber and
42" nylon lined hose (Stock No. 550-013). Uses
primarily by ut i l i ty companies where an electri-
cally non-conducting probe is desired and gases
such as natural and manufactured gas are samp-
pled.

2. Aluminum probe (long) with dust filter cham-
ber and 42" nylon lined hose (Stock No. 550-014).
Used in nearly all other applications. Probe
of 3/8" diameter is very rugged and is perfor-
ated a few inches from the tip to prevent liquid .
from getting into the sampling hose should the
probe be accidentally placed in liquid. The
hose is unaffected by petroleum vapors.

3. Five foot hose. Stock No. 550-060 (nylon
lined). Used as an extension hose. Can be
used with either (1) or (2) above. Longer
lengths of hose, complete with unions, are avail-
able in 5, 10. 15, 20, 25 and 50 foot lengths.

4. Dust filter chamber with fittings (Stock No.
550-025). Useful where just a filter chamber is
required at the instrument inlet. Standard hose
(550-C60, or longer extensions) can be attached
for remote sampling.

9.2 Sample Line Moisture Trap
(See Figure 23)

#550-081 Sample Line Chamber. Although the
cotton filter in the filter chamber of the probe
tends to trap water or other liquids before they
reach the instrument, it is normally a wise pro-
cedure to use a water trap if there is a continual
problem with excessive moisture.

The 550-081 Sample Line Chamber is designed
to act as a moisture trap when there is danger of
drawing liquid or water into the instrument, or to
help dry a sample when it is filled with calcium
chloride or other drying agent. It can also be used-
as an additional dust filter trap where extremely
dusty atmospheres are encountered.

The Sample Line Chamber comes complete
with fittings, one end attaching to the GK or GPK
sample inlet, and the other end to the sampling
hose. The Chamber itself is a clear lucite tube. The
capacity of the chamber is about 3 oz.

Figur* 23: 550-081 Samole Lm«



APPENDIX C-9

AIR MONITORING SAMPLING EQUIPMENT
AND ANALYSIS METHODS

A) Operating Manual for the HFS A1r Sampling System
B) Mini-Buck Primary Gas Flow Calibrator
C) Quality Assurance Plan for the Analysis of Volatile

Organlcs on Tenax/Tenax-charcoal Sorbent Tubes



A. OPERATING MANUAL FOR THE HFS AIR SAMPLING SYSTEM



Operating Manual
for the

HFS Air
Sampling System

4.0 MAINTENANCE

4.1 BATTERY PACK REPLACEMENT (Refer to Figure 1)

REMOVAL Remove the two screws (19) which secure the Battery Pack (20) to the case Iront,
Carefully slide the battery pack to the right out from under the belt clip (17) being careful not to
cock it at an angle. Rails on the battery pack and the top of the belt clip guide the battery pack
out of the unit

4.1.2 BATTERY CHARGING
A proper battery maintenance program is essential to insure maximum battery life and
performance. Specific charging and discharging procedures will vary with the users needs
and/or applications. The following is a list of general recommendations which should help to
provide efficient battery life and serviceability.

1. Do not short the battery connectors. This will result in irreversible damage to the battery
pack.

2. Oo not overcharge batteries. You should not charge battery packs at the high (standard)
rate lor more than 24 hours. Repeated overcharging will eventually lead to a deterioration
in the performance level of the battery pack. l( you must have the batteries on charge for
more than 24 hours, we recommend that you switch the charger to the low (trickle) rate.

3. The long term storage of pumps will require some special handling. If pumps are not
scheduled to be used for long periods oi time (more than 2 months), it is recommended
that the following procedure be followed on a periodic basis.
a. Run pumps until shut down on low battery,
b. Recharge batteries overnight (16 hours) and return pumps to storage.

REPLACEMENT: Place the pump on a soft, level surface. Slip the Iront edge of the battery
pack (20) under the belt clip (17) and rock the battery pack so the rails engage with the slots
on the case front Push the battery pack to the left until it is properly located and reinstall
screws (19).
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4.2 CHANGING THE PUMP FILTER (Refer to Figure 3). Under normal operating conditions
the pump niter should be changed after approximately 250 hours of operation or sooner.
Failure to change the filter as it becomes dirty will decrease the pump back pressure
capability and performance envelope. Slow all dust and debris from around the filter housing.
Remove the four screws (8) and the front filter housing (5). Remove and discard the filter
membrane (6) and "O" ring (7). Wash the filter housing in mild soap and warm water solution
and then blow it dry. Insert a new filter membrane and "O" ring. Insert the four screws (8) and
cross tighten until the front filter housing is secured to the rear housing within the case.

LEAK TESTING (Refer to Figure 1) — Leakage test the system by removing screw (22) and
installing the discharge air boss. Block the pump inlet boss and apply 20" of suction to the
pressure fitting. No leakage should be observed. An alternate, which will pick up severe

•-. leakage is to turn the pump on, block the inlet boss, and observe that the pump cuts out on
(tow fault.

4.4 CALIBRATION

4.4.1 HIGH FLOW CALIBRATION (Refer to Figure 1. Table 1)
I
I The constant flow feature of the sampler utilizes load sensing of the pump motor which,

2.2 j through a feedback loop, readjusts the motor speed so as to maintain flow constant. High
Flow Calibration is accomplished by checking and adjusting the flow and Back Pressure
compensation system (BCS) at two points, 1 LPM and 3 LPM, This insures that the calibration
is accurate at ail ranges in the high flow mode.

.,-> 4.4.2 HIGH FLOW CALIBRATION AT 1 LPM
Set the pump to 1 LPM using the Row Adjust Pot (9). Allow approximately 15 seconds to
stabilize. Apply approximately 20" of back pressure by partially restricting the inlet to the
pump and note the change in flow on the fiowmeter or external flow calibrator. (The pump
flowmeter is in the suction side of the pump. Consequently, the fiowmeter will read higher as
the pressure within the system decreases. An external fiowmeter calibrator is not affected by
this.) If the (low decreases (at 20" of back pressure) turn the Flow Adjust Pot (9) slightly
counter clockwise which will cause the motor to speed up, increasing the flow until it is back
to 1 LPM. If the flow increases (at 20" back pressure) turn the 1 LPM Flow Calibration Pot (10)
slightly clockwise which will cause the motor to slow down, decreasing the flow until it is
back to 1 LPM. Remove the back pressure. Reset the flow to approximately one liter if
necessary. NOTE-IT IS NOT NECESSARY TO SET THE FLOW EXACTLY SINCE IT IS THE
CHANGE IN FLOW WHICH IS OF IMPORTANCE Repeat this procedure until the change is
within ±5%.

4.4.3 HIGH FLOW CALIBRATION AT 3 LPM

Set the pump to 3 LPM using the Flow Adjust Pot (9). Allow approximately IS seconds to
stabilize. Apply approximately 10" of back pressure by partially restricting the inlet to the
pump and note the change in How on the fiowmeter or external flow calibrator. (The pump
fiowmeter is in the suction side of the pump. Consequently, the fiowmeter will read higher as
the pressure within the system decreases. An external fiowmeter calibrator is not affected by
this.) If the flow changes with load (increases or decreases) note the AMOUNT OF CHANGE
(differential). Remove the back pressure and adjust the 3 LPM Flow Calibration Pot (4) to
increase or decrease flow ten times (lOx) the differential noted.

15



Example: FLOW INCREASES.
Flow at Set Point
Flow at 10" Back Pressure
Flow at Differential
10x
Calibration Set Point

Example: FLOW DECREASES.
Flow at Set Point
Flow at 10" Back Pressure
Flow at Differential
10x
Calibration Set Point

3000 cc/min.
3050 cc/min.
+50 cc/min.

>500 cc/min.
3500 cc/min.

3000 cc/min.
2950 cc/min.

-50 cc/min.
-500 cc/min.
2500 cc/min.

Adjust Flow Control Pot (9) to bring flow back to 3 LPM. Reapply the back pressure and note
change in flow if any. Repeat this procedure until the change is within r/i5%.
4.4.4 LOW FLOW CALIBRATION 1 CC TO 500 CC/MIN
(HFS113A U. HFS 113A DC. HFS 113A UT. HFS 113A UP. TIMING MODELS ONLY) (Refer to
Figure 1 and Table 1.)

Low flow calibration consists of simply setting the differential pressure drop of the Low Flow
Pressure Regulator. Once set, the regulator should not require frequent readjustment. Turn
the pump on and adjust the Flow Control Pot (9) to 1 LPM. Remove the Protective Cap (23).
With the Regulator Adjust Screwdriver, open the pressure regulator shut-off valve located
under the cap (23) by turning it counter-clockwise approximately 5 turns (additional turns will
have no effect). Connect a manometer or pressure gauge capable of reading up to 40" H,0 to
the pump as shown in Figure 7.

NOTE IF A MANOMETER IS USED. MAKE SURE THAT A WATER TRAP IS INSERTED
BETWEEN THE MANOMETER AND THE PUMP INLET. THIS WILL PREVENT
POTENTIAL DAMAGE CAUSED BY LIQUID ENTERING INTO THE PUMP
ACCIDENTLY.

Attach a Variable Flow Controller tube holder as shown in Figure 7. Remove the Protective
Cap (21) and completely block the air entering the tube holder. Adjust the pump,suction
pressure to 20" H,0 by turning the pressure regulator adjust screw located under Protective
Cap (21) clockwise to increase the pressure or counter clockwise to decrease the pressure.
With the Flow 0 to 200 cc/min. the pressure should not change more than V/t". Reinstall
protective caps. This completes Low Flow calibration.

5.0 RECOMMENDED SPARE PARTS
Pump Filter Kit — PFK-100

5.1.0 PARTS UST
(SEE PAGE *2S FOR FULL LISTING)
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B. MINI-BUCK PRIMARY GAS FLOW CALIBRATOR



PRIMARY GAS FLOW CALIBRATOR

THE -'"-BUCK CALIBRATOR ®

Instruction Manual
FOR

Model M-5: Range: 5.000 to 5500 Cubic Centimeters/Minute
Model M-30 Range: 4.000 to 25.00 Liters/Minute

BY

A. P. BUCK, INC.
3139 South Orange Avenue

Orlando, Florida 32806
(305)851-8910
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Section 2

Analysis Of Air Flow Calibration

a. Physics of Measurements:

At room temperature, all gases obey — to a very close approximation — the ideal gas equation
PV - nRT. where P is the newtons per square meter, V is the volume in cubic meters, n is the
number of moles of gas. R is the empirically determined gas constant with the approximate value
8.31 joules/mole degrees Kelvin and T is the temperature in degrees Kelvin.

The method of measuring flow rates in the mini-Suck Calibrator is the technique known as the
soap film bubble test. A friction less soap is suspended perpendicular to the air flow up a small
bore tube. This film forms a complete seal across the lube. The effect causes the soap film to
move along the tube at exactly the same rate as the air flow. Knowing a measured distance and
tube bore size a volume can be calculated. Thus a flow rate can be determined by the movement
of soap film across a fixed volume per unit of time. This technique is classified as a Primary
Standard.1

By comparing the four variables of the Ideal Gas Law against this detection technique, the validity
of measurement car be accessed. The volume (v) is known and fixed therefore cannot change
or be considered variable. The mass (m) of the gas being measured is not changed in this tech-
nique as the soap film is simply suspended across the tube crossection and moves with the gas
flow rate. Mass is not affected. This leaves pressure and temperature. These are expressed by
Boyle's Law P(1)V(1) - P(2)V(2) and Charles Law V(2)/V(1) . T(2)/T(1). No pressure changes^
from the ambient during a test as the soap film is practically frictionless. Temperature has no
influence in this type of flow measurements when all elements are at an ambient. This includes
the Calibrating device, the flow of gas and room temperature. These conditions are the general
circumstances in which tests are performed.

Conclusion: The detection method of measuring flow rates of gases over a fixed volume per given
unit of time is for all practical purposes independent of all variables in the Ideal Gas Law. Thus,
the mini-Buck Calibrator2* serves as a primary standard calibration method.

'Lippman, Morton, The Industrial Environment — its Evaluation and Control," (U.S. Department
of Health, Education and Welfare], NIOSH, 1973. Ch 11. lOipp



b. Accuracy of Gaseous Flow Measurements
To properly evaluate the accuracy of flowing gases two parameters must be considered. First,
the steadiness of the flow rate must be known. Practically every type of pump creates some
pulsing of the flowing gases. Second, fact is the rate of flow can drift up and down over some
range. Current battery powered personal air sampling pumps use various techniques to dampen
pulsing and special circuitry to monitor pump speed, thereby, attempting to generate constant
and steady flows.

The mini-Buck Calibrator* is an automation of the "Classic" technique of using a soap film seal
to measure flow over a predetermined volume in a known time. A microprocessor, operating at
6 megahertz per second, detects the passing of the soap film seal over the established flow tube
volume and automatically calculates the rate of flow. The typical apparatus, a 1,000 ml burst using
a stop watch can be significantly reduced in size since the microprocessor can detect and
measure the speed at 80 microsecond intervals. Compare this speed to a technician's response
time. With good precision on a stopwatch he or she could be repeatable within 50,000 micro-
second (0.05 seconds). Over 500 times slower than the microprocessor.

Consider this analysis: 1,000 cc buret NBS traceable; 0.01 second stopwatch crystal controlled
with clock accurate to +/.- 15 sec per month; 1,000 cc/min steady flow source (constant flow
+ / - 1 cc/min)

Example: Measure the flow rate using 1,000 cc buret by a skilled technician. All devices are at
a constant room temperature.

Test
1
2
3

Time
60.06 sec
60.00
59.94

Actual Flow Rate
999.0 cc/min
1000
1001

• /- 0.1% accuracy.Note: At 1,000 cc/min of flow +/- 0.06 is equal to 1 cc/min change or
Repeatability is strictly a function of the technicians skill.

Mathematically it would seem 0.1 % accuracy could be obtained using this large volume and a
skilled technician with a 1000 cc/min. steady source. Of course, if the volume is smaller than 1,000
cc or the flow is faster, the percent of accuracy is further reduced by this manual method.

To summarize, the accuracy of measuring air flow relies on quality measurement tools, NBS
traceable buret, crystal control stopwatch, constant air flow source and, finally, the method of
detection.
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Principle Of Operation And Features

A. Detection Principle:

The mini-Buck Calibrator? utilizes the principle of measuring the Mow rate of gases over a fixed
volume per unit of time. A Quartz controlled timer is the timing device and the fixed volume is
located in the (low cell center tube. A microproces$or measures the time for a frictionless soap
film to travel from the first sensor to the second sensor (infrared which detects the passage up
the tube) and then calculates the volume per unit of time. The results are displayed in flow rate,
cc/min. for the model M-5 and liters/min. for model M-3Q on a four digit liquid crystal display. The
decimal point floats to present the data in the proper range. The timer is capable of detecting a
soap film at 80 microsecond intervals. This speed allows under steady flow conditions an accuracy
of W- 0.5% of anydisplay reading. Repeatability is -/- 0.5% of any display. The unique flow
cell can create a soap film over a range of 4 cc/min. to 5500 cc/min. for the M-5 and 4 to 25 LPM
for M-30. The soap in both models is spillproof when properly filled.

8. Understanding the Display Results

A unique feature of the microcomputer software program is data display. On initiation, the mini-
Buck display will present 0000*5 with no decimal point indicated. A series of —- are displayed while
a test is in progress. During sequential tests the previous reading is averaged with the current
test and displayed. If the previous reading and current reading are different by more than + / -
5% a series of EEEE's wilt flash four times on the display and then present the actual last test
result. The next flow readings will continue this averaging technique over again. Rows greater
than 5500 cc/min. on M-5 and 25 LPM on M-30 will display EEEE's. The flashing numbers on the
display after a test are for three seconds duration. The purpose is to allow sufficient time for soap
to return to the bottom reservoir.

C. Battery saver

Another feature of the mini-Buck is the battery saver "automatic shut down." If a test is not
conducted within approximately 7 minutes from turn on, the Calibrator will turn itself off.
Continuous use of the batteries is rated at 3 hours. This can be extended to 6 hours by using the
A/C charger.

©The mini-auCK CALIBRATOR' program is copyrighted lo A. P. Buck



Section 4

Start Up Procedure
A. Read the previous section on Principle of Operation if unfamiliar with device

8. Add soap solution (Soap to bottom hose nipple)

C. Check for [he correct amount of soap by turning unit in such a position as to pour the soap
out of the bottom nipple. If the chamber is overfilled, the excess will run out leaving the
proper level.

D. Wet flow cell by connecting a pump (lowing at 1000 to 2000 cc/min. for Model M-5 and
5 LPM for Model M-30, Initiate soap film'up center tube by rapidly pressing white button in and
releasing. Repeat this procedure until bubble doesn't break. The tube is now wet and tests
at any range may be conducted. One minute warm up time is all that is required of the
mini-Buck.

6



mini-BUCK CALIBRATOR^ PACKAGE

BASIC FLOW CELL

Diaphram in place for assembly
on bottom of flow cell.

Flow cell base plate with plunger,
lift plate and cam screw.

Screwdriver supplied fits all screws
used in the mini-Buck.

REAR VIEW

Hose Nipples: Top Exit
Bottom Inlet

Location of Model Numbers
and Serial Numbers.

A/C Adapter Jack



Calibration Of Air Flow Sources With The mini-Buck

These instructions apply lo both the Model M-5 and Model M-30. The range for each are:
Model M-5 « 5.000 to 5500cc/min.
Model M-30 * 4.000 to 25.00 liters/min.

The instructions relate to industrial hygiene air sampling. It basically applies to any gases flow
rate measurements.

1. Wel the flow cell as described in Section 4.
Obtain proper hose adaptors for connecting tubing to flow cell.

2. Start pump and allow approximately 10 minutes lo stabilize.
Perform this step before connecting to flow cell as air flow dries center tube if bubbles are not
initiated at intervals.

Nc-

3. The top hose nipple of the flow cell is connected to the end of the sampling media {filter
cassette, charcoal tube or bubbler).

4. Connect sampling median to pump.

5. Begin Calibration:
Depress white plunger into cell and quickly release.
Different flow rate can require quicker or slower release of the button.



ow

6. Carefully observe the bubble passing through the sensor zone. Only a single straight bubble,
perpendicular to the cube wall, is necessary for an accurate test. If several bubbles go up the
tube at once it will not effect the test data because the first sensor will not reset until the final
sensor has been tripped. A good technique is to watch the bubble pass properly across the
sensor zone to ensure a good test has been conducted.

7. Observe the display. A number will be displayed. The decimal point will be appropriately
placed. Read section 3-B on features concerning data display.

8. After a 3 second delay from the time the final sensor is tripped another test can be performed.

9. Repeat Step 5 through 8 for minimum of 3 tests.

noi

Note•te:If difficulty is encountered in making a clean single soap film rise up the center tube:
a. Check level of soap in flow cell (Section 4-C).
b. If soap is cloudy, (not clear), change the soap solution.

c. The diaphragm may need replacing at this time.

lillt..



Section 6

Maintenance Of Calibrator
General Information:

Do not store flow cell for periods ot one week or more with soap in cell. To store, remove bottom
plate and diaphragm of flow cell and flush with tap water. Allow to air dry. The acrylic flow cell
can be easily scratched. Wipe with cloth "only." Do not allow center tube, where sensors detect
soap film, to be scratched or get dirty. NEVER clean with ACETONE. Use only soap and warm
water. On stubborn dirt use alcohol as a last resort.

Procedure for Installing the Diaphragm

Dismantle the Flow Ceil by:

Step i. Loosen plunger cam screw, 3 to 4 turns.
Step 2. Lay unit on its left side, remove the 3 flow cell screws from the case bottom

Step 3. Stand up carefully not to allow cell to fall from case. Remove flow cell from sensor block,
pull base off and dispose alt of soap (clean flow cell and allow to air dry).

Step 4. Put new diaphragm in recess of flow cell body (wetting, diaphragm with a small amount
or soap to aid holding in place).

Step 5. Hole in lift plate must be to plunger side of bottom plate.

Step 6. Align holes in bottom plate and flow cell with plunger and nipples in proper orientation
then slip together. Avoid twisting bottom plate, as this may wrinkle diaphragm.

Step 7. Holding flow cell and bottom plate together, slip flow cell into unit.

Step 8. Install the three bottom flow cell screws. Tighten the screws evenly See step 2 of
photographs.

Step 9. Lay unit on its back. Insert screwdriver (provided) into bottom of case and push
diaphragm up until plunger may be pushed in. hold plunger and tighten plunger cam
screw (DO NOT OVER TIGHTEN). Refill with soap.
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PROCEDURE FOR INSTALLING DIAPHRAGM

Step 1

Step 3 Step 4

Step 5 Step 6

Step 9A Step 98



Section 7

Verification Of Calibration
The calibrator is factory calibrated using a standard traceable to National Bureau of Standards
(N.B.S.). Attempts to verify calibrator against a glass one liter burette should be conducted at 1000
cc/min. for maximum accuracy. The calibrator is linear throughout the entire range.

Factory reverification of N.B.S. will be conducted as a service to any mini-BUCK owner. The
charge for calibration including return postage is $80.00.

Section 8

Power For The mini-Buck Calibrator®
1. Battery power is 4 Nicad AA batteries.

2. Low battery light will indicate the power supply is too low for accurate results.

3. Charge battery pack tor 16 hours minimum using the A/C adapter charger. Connect
to 110 VAC 50 or 60 Hertz outlet. A fully charged battery pack will provide up to three
hours of continuous operating time.

4. The mini-Buck Calibrator"may be operated with the AC adapter plugged in, thus
extending the operating time to twice the normal run time of three hours. However,
it is not designed for continuous ACadapter operation.

5. A special power saving feature is the Automatic Shut Off. After 7 minutes of non-use
the mini-Buck will shut off automatically.
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Section 9

Precautions/Warnings

1. Avoid the use of chemical solvents on flow cell or calibrator case and faceplate. Generally, soap
and water will remove any dirt.

2. Never plug intake hose connector of flow cell while pulling gases through the cell. A reduced
pressure within the cell will cause the diaphragm to be drawn to the top of flow cell and this
will cause the diaphragm to rupture.

3. Never pressurize the flow cell at any time with more than 25 inches of water pressure.

4. Do not charge batteries for longer than 16 hours. Oo not leave A/C adapter plugged into
calibrator when not in use as this could damage the battery supply.

5. The mini-Buck Calibrator* soap is a special blend of soap to provide a clean film throughout
the operating range and prevent exiting of soap in tubing. The use of any other soap is not
recommended.

6. Slack hose fitting covers help to reduce evaporation of soap in the flow cell when not in use.

7. Do not store flow cell tor a period of one week or longer with soap. Clean and store dry
{see section 6).
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C. QUALITY ASSURANCE PLAN FOR THE ANALYSIS OF
VOLATILE ORGANICS ON TENAX/TENAX-CHARCOAL
SORBENT TUBES



The following Quality Assurance Plan describes the analysis method to be used
by Radian In analyzing air and landfill gas samples collected at the
Janesvllle Disposal Facilities. Within the plan, several options are to be
specified by the user of the analytical service. These Items are addressed
below.

1) Sampling Procedures

Sampling will be performed by Warzyn Engineering* Equipment used and
method of sampling are given In the Sampling Plan.

2) Analysis of the Sampling Train

Analyses may be performed separately on the Individual Tenex and Tenex-
charcoal tubes making up the sampling train or by a single analysis of the
combined tubes. For this study, analyses will be performed on the
combined tubes.

3) Target Compounds

The target compounds are those listed 1n Table 4. The normal combination
range of 25 ng to 450 ng will be used. The compound cls-1,2-
dtchloroethene has been added to the normal list of compounds In Table 4.
This addition has been confirmed with the Mr. J1m Homolya of Radian
Corporation (919-541-9100).

4) Tentatively Identified Compounds

Warzyn requests tentative Identification and estimated concentrations for
the five highest concentration compounds not listed In Table 4.

5) Data Reporting
All data are to be reported, Including those for all blank samples. Data
will not be blank corrected. Criteria for rejection of data will be
followed as listed In the Quality Assurance Plan. Rejected data will be
reported and noted as rejected.

RCW/Jap/DWH
[Jap-600-65aa]
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4.0 INTRODUCTION

The purpose of this document is to describe the Quality
Assurance Program for air toxic analytical measurements
performed by the Radian RTP Analytical Laboratory. This
plan outlines the policies, organization, functional
responsibilities, and general operating procedures designed
to ensure that measurement efforts results in valid data, of
known data quality. This plan is presented in the general
format prescribed for Quality Assurance Project Plans the
Environmental Protection Agency (EPA Document GAMS-005/80).

5.0 PROJECT DESCRIPTION

The objective of this Quality Assurance Plan is to describe
the procedures which are implemented for the analysis of air
toxics samples and to ensure that data acceptability criteria
are imposed and obtained on a routine basis.

The aim of this Quality Assurance Plan is to provide
Warzyn Engineering with timely delivery of data of the
highest possible quality. Samples of air will be provided to
Radian and analyzed for a given set of constituents which are
of environmental concern. These analyses will be performed to
support environmental sampling activities conducted by
Warzyn Engineering.

6.0 PROJECT ORGANIZATION AND RESPONSIBILITY

In the Radian organization, Mr. James B. Homolya will serve
as Program Manager for activities performed under contract to
Varzyn Engineering, Inc. Mr. Homolya will supervise and
administer all contractual requirements which will include
monitoring Radian's budget and schedule of performance. He
will: 1) keep Varzyn Engineering informed on all aspects of
the program including expenditures, problems, and recommended
solutions; 2) be available to Varzyn Engineering for action
on any problem; 3) be available to the Project Director (Dr.
D. E. Vagoner) for any action on any problem requiring
additional management or technical support; and 4) keep
Radian corporate management informed on all matters relating
to the program.

Dr. Denny E. Vagoner, Project Director, will work directly
with Mr. Homolya, the Program Manager, to schedule and direct
the analytical requests during the project. Dr. Vagoner will
be the technical manager with overall responsibility for
ensuring the technical quality of the analytical programs
performed for Varzyn Engineering in the Radian Perimeter Park
Laboratory.

Dr. Joan T. Bursey, Senior Technical Advisor, is available to
the Project Director for consultation on any technical
problems arising from the analysis of samples and



interpretation of data for this program. Dr. Bursey also
provides review of analytical data and review of data
packages prior to delivery of the packages to the Project
Director for final review and delivery to the client. Dr.
Bursey also organizes and coordinates the Quality Assurance
efforts on the Warzyn Engineering program.

Mr. Randall L. Porch, Supervisor of the Gas
Chromatography/Mass Spectrometry Laboratory, is responsible
for the scheduling and supervision of day-to-day analytical
activities for the sample analysis portion of this program.
Working under Mr. Porch's supervision are the operators of
the GC/MS instrumentation, Mr. Mitchell Howe11, Mr. James
Carleton, Mr. Ron Harris, and Mr. David Kusel. Mr. Porch is
responsible for the scheduling of activities in the GC/MS
laboratory and for the delivery of quality analytical results
in a timely manner. Mr. Porch supervises the analyses and
provides an initial review of data and organization of the
data packages. Mr. Tom Buedel works under Mr. Porch's
supervision in the generation of components of the data
packages and in the initial organization of the data package.
Mr. Porch and the system operators in collaboration provide
the primary level of quality control for the program: the
analysts, under Mr. Porch's supervision, assure that quality
criteria are tested and met prior to the initiation of any
analyses in any given day.

Mr. James F. McGaughey, Operations Manager, is responsible
for the coordination of effort in the preparation of sampling
cartridges. The tubes are packed, conditioned, and tested
for cleanliness under Mr. McGaughey's supervision.

Ms. Candace Blaekley and Ms. Leslie Cooper work under Mr.
McGaughey's supervision in the preparation and quality
control for the sampling cartridges. Ms. Paula Crabtree,
Sample Control Officer, is responsible for the shipping of
prepared sampling cartridges to the field staff for sampling.
Ms. Crabtree also logs in samples received, both into the
laboratory Master Log and the computerized Sample Analysis
and Management (SAM) System used in the Radian laboratories.
Ms. Crabtree generates report forms through SAM which are
included as part of the data package ultimately delivered to
the client.

7.0 QUALITY ASSURANCE OBJECTIVES

The analysis of air samples is always subject to a matrix
effect. Within the constraints of this matrix effect,
various observations may be made. The level of moisture is
always a primary consideration in analytical sampling of air,
since the presence of water has a deleterious effect upon
most analytical instrumentation. The effects which are
encountered range from a minor distortion of chromatographic
peaks because of water entering the analytical system to a



complete shutdown of the entire analytical system because of
a vacuum surge resulting from the entrance of water into the
instrument. The existence and extent of introduction of
water into the analytical system is outside the control of
the analyst. However/ considering the matrix effects, the
following Quality Assurance goals can be set for precision,
accuracy, and completeness.

There is usually far more difficulty associated with
producing truly replicate air samples than with producing
replicate results. Precision is defined as the numerical
measure of the reproducibility of an analytical measurement,
as expressed by the coefficient of variation obtained when at
least three replicate analytical measurements are compared.
When replicate sampling cartridges are spiked, precision as
expressed by coefficient of variation of replicate (at least
three) analyses is typically in the range of 15-30% and the
precision is compound-specific. For compounds such as
toluene, chlorobenzene, ethylbenzene, hexane, heptane, the
xylenes, precision data will tend toward the lower part of
the range cited above. For other compounds such as
chloromethane, bromomethane, chloroethane, vinyl chloride,
the dichlorobenzenes, acetone, and 2-butanone, precision will
tend toward the higher part of the range and may, at times,
extend above the higher part of the range. A historical
database is the best predictor of the range of precision
which should be attainable in any given set of circumstances.
When the effects of matrix are overlaid with the effects of
compound-to-corapound variation, the range of precision may be
expected to be at least 15-40%, chiefly due to the presence
of water and the effects which the water has upon the
analytical determination.

Accuracy is defined as the correspondence of observed values
to true values, usually related to spiked samples.
Air toxic sampling and analysis programs to date have not
been characterized by the use of externally prepared audit
samples, so no historical database is available for
prediction of accuracy or bias values. Two assessments of an
expected value for accuracy can be given. In the analytical
process, each sample is spiked with surrogate compounds,
which are isotopically labeled or fluorinated analogs of
compounds of interest. The compounds used as surrogates are
dio-ethylbenzene, perfluorobenzene, and perfluorotoluene. A
typical range of recoveries for these compounds is 50-100%,
depending upon the moisture which is introduced with the
samples. Use of a laboratory or field blank where the
moisture problems are not so severe as actual field samples
will usually raise the lower part of the range to 75% or
better. An additional measure of accuracy is provided by the
analysis of audit samples which have been provided by EPA
prior to the initiation of a sampling and analysis program.
The results shown in Table 1 were obtained for analysis of
triplicate spiked cartridges.



Table 1. Interlaboratory Tenax Performance Evaluation

Compound Spiked
Value

chloroform 108
1,1,1-trichloro- 293

ethane
carbon tetra- 233

chloride
benzene 384
1,2-dichloro- 366

ethane
trichloroethene 320
1,2-dichloro- 168

propane
toluene 441
tetrachloroethene 354
chlorobenzene 483
ethylbenzene 315
o-xylene 384
bromoform 420

Observed Value
#1 #2 ft3
111 100 100
314 245 251

216 236 204

348 328 312
356 311 315

285 262 ' 265
159 147 135

409 391 317
329 294 252
398 393 153
261 279 47
265 385 16
266 371 35

Note that/ in these audit samples, the percent difference
observed between spiked values and observed values tends to
increase with decreasing volatility of the compound of
interest. The increase in this parameter reflects the
decreasing efficiency of the desorption from Tenax. The
values can still be quite reproducible/ however/ even with
decreasing efficiency of desorption. Thus/ in this series of
audit samples/ an average percent difference for all samples
of -20.4 is observed, and the range of compounds studied is
sufficient to consider 20% a reasonable range for the assay
as a whole. However/ this is an average range only, and
specific values for specific compounds may range from -4% to
-50% while the assay is performing with all analytical
parameters in control. The accuracy expected for the assay
is also compound-dependent/ with the desorption efficiency of
the more polar compounds being lower and more variable.

Completeness is a measure of the number of acceptable assays
relative to the number of assays which can possibly be
performed. The goal of 100% completeness can sometimes not
be attained/ however/ because of instrument or power failures
and other circumstances/ so a goal of 90% for completeness Is
reasonable and ought to be attainable in most circumstances/
and > 95% will be attainable in most circumstances.



8.0 SAMPLING PROCEDURES

Sampling is not an activity which will be conducted by Radian
personnel in the Warzyn Engineering program. The extent of
Radian involvement in sampling will be to supply Tenax" and
TenaxVcharcoal tubes to Warzyn Engineering sampling teams.
The procedures for preparation of these tubes and the quality
control associated with the procedure are described below.

All tubes are prepared by packing and thermal desorption for
a minimum of 24 hours at 185-C. After desorption, the tubes
are removed from the oven, stored in individual containers,
and blanked using gas chromatography with flame ionization
detection with cryotrapping. At least 50% of the tubes are
blanked Individually. Tubes are then re-packaged and shipped
to Warzyn Engineering with Chain of Custody forms, sample
seals, and special instructions for handling of the tubes.

The assembly and packing of sorbent cartridges is carried out
in an area which is free of volatile organic material, in a
laboratory in which no organic solvents are handled or
stored, and in which the laboratory air is charcoal-filtered.
New Tenax* is Soxhlet-extracted for 24 hours with methanol
(Burdick and Jackson, Pesticide Grade or equivalent), then
dried for 6 hours in a vacuum oven at 50°C prior to use.
Cartridges packed with Tenax" are thermally conditioned by
flowing organic-free nitrogen at a rate of 30 mL/min through
the resin while heating to 185*C for 24 hours. After thermal
conditioning, the sorbent cartridges are stored for 24 hours
at room temperature prior to monitoring the cartridges for
residual organic contamination. If the cartridges have
collected high concentrations of organic compounds in field
use (microgram levels of organic materials), the sorbent will
require Soxhlet extraction prior to use for another field
application. Because of problems with possible charcoal
contamination, charcoal is not reused. New charcoal is
prepared as Tenax1* is prepared.

Glass tubes and culture tubes for holding the tubes in
shipment are cleaned with a non-ionic detergent in an
ultrasonic bath, rinsed well with organic-free water, and
dried at 100-C. Metal parts (fittings to cap the ends of the
sampling tubes and to make connections to the sampling
apparatus and the analytical instrumentation) are cleaned in
an ultrasonic cleaner with a warm non-ionic detergent
solution, rinsed with organic-free water, air dried, and
heated in a muffle furnace for 2 hours at 400*C. Glass wool
used in packing the sampling tubes is Soxhlet-extracted using
pentane for 8-16 hours, and oven-dried at 110*C before use.
The glass wool is checked before use to be sure that all
residual pentane has been removed. Nitrogen gas used in the
drying and quality control of sampling tubes is organic-free
(Linde-Union Carbide, 99.999% pure, hydrocarbon-free, or



equivalent). Cryogenic traps are used to ensure purity.

In the preparation of the sampling cartridges, approximately
1.6 g Tenax" is weighed and packed in a sorbent tube and held
in place with glass wool. The Tenax" tubes are stored and
transported in culture tubes with Tef lon**-lined screw caps,
within a clean metal container which contains clean charcoal.
The storage container is kept cold using ice or cold pack
storage. Tenax*/charcoal tubes are packed with an
approximately 3:1 volume ratio of Tenax* and charcoal. The
cartridge is assembled so that the inlet side during sample
collection is Tenax", followed by a layer of charcoal at the
outlet side of the sorbent cartridge. The sorbents are held
in place in the cartridge by glass wool. End caps are placed
on the assembled cartridges and the Tenax*/charcoal. .
cartridges are packed and stored by the procedure used for
Tenax* cartridges.

The following Quality Control measures are used to ensure
that the sorbent cartridges are free from background
contamination prior to sample collection. Gas chromatograph
with flame ionizatlon detection is calibrated using direct
injection of propane standards. The chromatographic column
is 1.8 m x 0.25 cm ID glass packed with 1% SP-1000 on
Carbopack (60/80 mesh). Following assembly and leak-checking
of the sampling cartridges, the cartridges are connected to a
source of organic-free nitrogen. Nitrogen is passed through
each sampling cartridge at a flow rate of at least 30 mL/min,
while the cartridges are heated to 200°C. Every sampling
cartridge receives the conditioning with nitrogen under heat;
50% of the cartridges are checked by flame ionization gas
chromatography after the conditioning to ensure freedom from,
contamination. If in using this procedure, the background
exceeds 10 ng, the cartridges must be recleaned and
reanalyzed.

9.0 SAMPLE CUSTODY AND DOCUMENTATION

With every set of sampling tubes which leave the Radian
laboratory, a set of Chain of Custody forms and sample seals
is furnished to the field sampling personnel. Upon receipt
of exposed sampling tubes at the Radian laboratories, the
Chain of Custody forms are signed and dated by the Sample
Custodian. The sampling tubes are then logged into the
laboratory Master Log, with subsequent entry into the
computerized laboratory Sample Analysis and Management
system. After the sampling tubes have been logged into the
Master Log, the tubes are relinquished to the Mass
Spectrometry Laboratory Supervisor (or his designee), to be
placed into the freezer especially designated for Tenax"
tubes. When the samples are analyzed, the analyst is the one
who breaks the Sample Seal to remove the tubes from the
containers in which they have been shipped. The sample seal
is affixed to the chromatogram generated from the sample in



the analyst's laboratory project notebook. This sample seal
is subsequently duplicated for inclusion in the ultimate data
package. After samples have been analyzed, the analyst
obtains the initial quantitative data. The project notebook
with all data therein is subsequently relinquished to the
Data Control Officer, who generates the other information
required for the complete data package which is delivered to
the client. When a data package is complete, the package is
reviewed by the Mass Spectrometry Laboratory Supervisor and
by the Senior Technical Advisor, prior to delivery. The
Project Director (Radian) also reviews the data package. The
laboratory notebook is signed and dated by reviewing
personnel, and the data sheets produced by the Sample
Analysis and Management system are signed by a reviewer.
The documentation which is supplied in a data package
includes:
1) a summary table prepared from the individual samples
2) a table which contains a summary of the surrogate
recoveries for all of the samples and blanks analyzed in a
given batch of samples
3} a description of the experimental procedure, which
typically is not varied
4) a description of the analytical conditions, which are
maintained as nearly constant as possible
5) tabulated tuning data for every day of analysis
6) a calculation of estimated limits of detection, which are
calculated from one of the calibration samples which are
injected from a static dilution bulb and thus represent the
best possible conditions
7) a table which shows the response factor database(s),
including the mean of all of the calibration runs, the
standard deviation, and the coefficient of variation. In
addition, all of the chr.praatograms and all of the hardcopies
of the computer reports for each individual analysis of
standards are reported
8) daily calibration checks are tabulated for comparison to
the mean of the response factor database
9) chromatograms and computerized reports of the
quantitative analysis for all samples and blanks are reported
10) mass spectra of the compounds of interest from each
datafile (other than the calibration analyses) are reported
11) when additional compounds are identified, copies of the
mass spectra and copies of the computerized library search
are supplied. In addition, estimated concentrations are
supplied for the other compounds identified
12) report forms printed by the Sample Analysis and
Management system are supplied
13) Chain of Custody forms and copies of the sample seals
are also supplied with the report.
Thus, the entire history of the sample through the Radian
Perimeter Park laboratory is documented through the data
package.
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10.0 CALIBRATION PROCEDURE AND FREQUENCY

The GC/MS system is calibrated by gaseous injections from a
static dilution bulb prepared according to EPA T01. For the
initial database, a three-point calibration is used, subject
to acceptability of the coefficient of variation. If an
acceptable coefficient of variation is not observed after
three injections, additional injections are performed until
an acceptable coefficient of variation is obtained and then
the best three points are used for a response factor
database. The calibration is checked daily, using a single
injection from the static dilution bulb, and checked for
acceptability. If the check of the calibration shows that
the calibration database is still acceptable/ samples are
analyzed on that day. If the daily calibration check shows
that the original database is not valid, a second check is
made. If the second check is acceptable, samples are
analyzed. If the second check is not acceptable, the
calibration and generation of the response factor database is
repeated. The frequency of calibration is thus a variable
depending on the length of time before the daily check of the
calibration fails to meet the specifications for
acceptability. A calibration database has been observed to
maintain acceptability for a week or longer, and
recalibration has also been required after a single day. The
determining factor is usually external parameters such as
power failures or other types of instrument failure.

11.0 ANALYTICAL PROCEDURES

The procedures for sample analysis are adapted from EPA
Method T01 ("Compendium of Methods for the Determination of
Toxic Organic Compounds in Ambient Air/" R. M. Riggin, EPA-
600/4-84-041, April, 1984). Method TOl as written allows
considerable flexibility in instrument configuration and
operating conditions; the procedures used by Radian are
described below.

Field samples taken on Tenax* and/or Tenax"/charcoal are
analyzed by thermal desorption into a gas chromatograph/mass
spectrometer/data system. The actual cartridges used for
sampling are glass, in the same configuration as the tubes
used in the analysis of emissions samples taken by the
Volatile Organic Sampling Train (VOST). (Sampling cartridges
are analyzed either singly or as a Tenax*/charcoal pair
according to client request. The analytical conditions are
shown in Table 2.
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Table 2. Analytical Conditions for Analysis of Sampling
Cartridges

Instrument
GC Column

Carrier Gas
Carrier Gas Flow Rate
GC Program

Electron Energy
Ionizer Temperature
Interface Oven Temperature
Injector Temperature
Manifold Temperature

Analytical Trap, Tekmax LSC2

Cartridge Purge Time
Purge Gas
Cartridge Purge Gas Flow
Analytical Trap Desorb Time

Finnigan-MAT 4500
OB-624 megabore fused
silica capillary, 30m

Helium
2.2 mL/min
5*C for 2 min, then
6aC/min to 200-C, hold
for 10 min
70 eV
150-C
200-C
100*C
100-C

5% Carbotrap*/25%
Carbosieve S-III

10 minutes
Helium
40 mL/min
4 minutes

(w/w)

Analytical Trap Desorb Temperature 180-C
Trap Bakeout Time
Trap Bakeout Temperature

15 minutes
200-C

In the analytical procedure for the sample cartridges, Tenax*
and Tenax"/charcoal tubes are heated to 180"C and purged with
40 mL/min of helium for 10 minutes, thus directing organic
constituents through a heated 5 raL purge flask (90"C) onto an
analytical trap composed of 75% Carbotrap*/25% Carbosieve S-
III (w/w). A quantitation standard and surrogate compounds
from a static dilution bulb are spiked through a side arm of
the purge flask at the beginning of the purge cycle. The
trap is then backflushed with helium for 4 minutes and the
organic compounds directed to the head of a 30m DB-624
megabore fused silica capillary column with a helium flow
rate of 2.2 mL/min. The megabore column is directly
interfaced to a heated transfer line in the GC/MS interface
oven.

In initiating analysis, the mass spectrometer is tuned using
perfluorotributylamine to the criteria recommended by the
instrument manufacturer. A mass spectrum and a tabular
listing of the mass spectral data for the tuning compound are
obtained for every day of analysis. After the initial day
when the instrument is.tuned, the tuning compound
(perfluorotrlbutylamine) is monitored daily prior to the
initiation of any analysis to verify that the relative
abundances of all of the key peaks are within 25% of the
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values obtained when the initial tune of the instrument was
performed. If the relative abundance of one of the key peaks
of the tuning compound is more than 25% different from the
value obtained for the previous day's tune, the instrument is
retuned to conform with the previous day's relative
abundances for key peaks. If the instrument cannot be
retuned to match these criteria in a reasonable amount of
time/ the instrument is tuned and a complete calibration is
performed. A representative table of tuning data for a
series of samples is shown in Table 3.

Table 3. Summary FC-43 Tune % Relative Abundance

% RA
M/E 3/2/87 3/3/87

51

69

100

119

131

169

219

264

314

0.19

100.00

12.88

10.48

33.98

3.72

32.36

8.86

2.07

0.20

100.00

13.04

10.32

33.37

3.93

33.67

9.37

2.53

After the tune has been established, a three-point
calibration is performed by gaseous injection from a static
dilution bulb* The compounds shown in Table 4 are in gaseous
solution in the heated bulb.
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Table 4. Calibration Compounds for Air Toxics Analysis

trichlorofluoromethane
methylene chloride
1,1-dichloroethane
1.1.1-trichloroethane
benzene
tricoloroethene
bromochloromethane
toluene
1.1.2-trichloroethane
dibromochlororaethane
ethylbenzene
o-xylene
1,1,2,2-tetrachloroethane
p-dichlorobenzene
chloromethane
chloroethane
heptane
styrene
2-butanone

1t 1-dichloroethane ,,
t-l,2-dichloroetharie
chloroform
carbon tetrachloride
1,2-dichloroethane
1,2-dichloropropane
t-l,3-dichloropropene
c-l,3-dichloropropene
tetrachloroethene
chlorobenzene
m-, p-xylene
bromoform
m-dichlorobenzene
o-dichlorobenzene
bromomethane
vinyl chloride
iaopropylbenzene
acetone
hexane

Surrogates:
dio-ethylbenzene
perfluorobenzene
perfluorotoluene

Quantitation Standard
de-benzene

The three-point calibration typically covers a range of
approximately 25 ng to 450 ng, but the exact range is
flexible according to client request. The method of relative
response factors is used, with the coefficients of variation
of the calibration check compounds over this concentration
range required to have a value of 20\ or less. If this
coefficient of variation is not attained with the original
three data points, additional calibration data points are
added until an acceptable calibration curve is obtained.
This initial calibration curve provides the original database
prior to the initiation of sample analysis. The initial
sample analysis is a blank, and the laboratory and field
blanks are checked prior to the initiation of sample
analyses. If contamination is encountered at this point, the
client is advised of the extent and nature of the
contamination and a joint decision is made as to whether or
not to continue analysis. If no contamination is observed,
sample analysis is initiated.

If sample analyses span a period of several days or weeks,
the initiation of analysis for each day requires that an
acceptable tune be demonstrated. After a tuning check, a
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calibration check is performed. A calibration sample is
analyzed, and quality criteria are imposed on this
calibration check before sample analysis is initiated. The
quality criteria for the daily calibration check are:
1) gaseous components (chloromethane, bromomethane,
chloroethane, and vinyl chloride) must be observed. Close
criteria for these compounds on a day-to-day basis cannot be
imposed because of their lack of stability in the static
dilution bulb. The stability of the gaseous components under
the conditions of sample storage and delivery for the
calibration sample tends to be variable. However, if the
gases cannot be observed at all, the calibration standard
must be re-prepared and the calibration process repeated.
2) the calibration check compounds (chloroform, carbon
tetrachlorlde, trichloroethene, toluene, tetrachlorpethene,
chlorobenzene, o-xylene, and isopropylbenzene) are checked to
verify that the response factors obtained for these compounds
are within 20\ of the value obtained for the mean of the
database.
3) the other calibration compounds are checked to be sure
that no more than 3 compounds other than the calibration
check compounds have a value which is more than 70* different
from the mean of the response factor database.
If these criteria cannot be met, the calibration sample is
re-analyzed. If the criteria still cannot be met, the
calibration standard is prepared and analyzed again and the
analytical system is recalibrated, if necessary, prior to the
initiation of sample analysis. If the acceptance criteria
are met, sample analysis is initiated and the values for
response factors obtained from the analysis of the daily
calibration sample are used for quantitative calculations for
the samples analyzed on that day.

Samples received at the Radian Perimeter Park laboratory are
logged into the Master Log Book by the Sample Control
Officer. Custody of the samples is then relinquished to the
Supervisor of the Mass Spectrometry Laboratory, who places
the samples in a limited access freezer which is reserved
exclusively for Tenax* samples. The samples are stored in
this freezer until analysis. When the instrument operator is
ready to analyze the samples, one container of samples is
removed from the freezer and allowed to come to room
temperature (to prevent cracking of the glass tubes during
analysis). Samples are then placed into the desorption
apparatus as rapidly as possible, to minimize the handling
time. The possibility for contamination of the samples in
the mass Spectrometry laboratory is extremely limited, since
no bulk solvents are handled in this laboratory and sample
exposure time is extremely limited.

15



12.0 DATA REDUCTION, VALIDATION, AND REPORTING

The steps of data review described above are always included
for any data package delivered to a client. In addition/ the
contents of a data package include:
1) a summary data table containing all the values obtained
for analytes in all of the blanks and samples analyzed
2) a summary of surrogate recoveries for all blanks and
samples analyzed
3) a description of the experimental procedure
4) a summary of the analytical conditions
5) a summary of the tuning data obtained for every day that
analysis of a given series of samples was performed
6) a summary of the estimated limits of detection/
calculated by extrapolating the signal level for a given
compound which is estimated to correspond to an interpretable
mass spectrum to the number of nanograma required to produce
that signal level
7) response factor database (the response factor database
obtained in the initial calibration/ as well as any response
factor databases generated by subsequent recalibration, are
tabulated and reported)
8) calibration standards (all calibration standards
analyzed to generate response factor databases are reported,
including chromatograms and raw data reports generated by the
data system of the mass spectrometer)
9) daily calibration standards (all raw data associated
with the analysis of daily calibration standards are
reported)
10) total ion current chromatograms and guantitation reports
generated by the mass spectrometer data system for all
samples and blanks are reported
11) mass spectra for the target compounds observed in each
sample and blank analysis are supplied
12) if identifications of additional compounds are requested
by the client, the data for compounds identified and semi-
quantitative calculated quantities are reported, with mass
spectra of the compounds and the output of the computerized
library search
13) forms generated by the Radian Sample and Analysis
Management System are supplied
14) chain of custody forms and sample seals.
Mass spectrometric data are reduced in a semi-automated mode;
that is, the analyst verifies the identification of every
target compound prior to the generation of quantitative data
for that compound. When quantitative data are generated, the
report from the computer is entered into the project notebook
and archived permanently in this notebook. Then, either the
analyst or the Data Control Officer generates the additional
information which is to be incorporated into the deliverable
data package. The quantitative calculations and qualitative
identifications are verified by the Laboratory Supervisor,
with a subsequent review by the Senior Technical Advisor.
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Immediately after completion of analysis of a sample lot,
data are summarized in tabular form. Any deviations from the
protocol are documented. The stability of the response
factors is reported in tabular form/ to show that
instrumental parameters were in control when the assay was
performed. A table of surrogate recoveries is also provided
to document the reproducibility of the overall sample
preparation and analysis procedures.

A field blank (or trip blank, as provided by the client) will
be analyzed for the purpose of providing blank correction.
The results of the analysis of all blanks are reported, but
no blank correction is reported, except in the case where the
amount of a compound reported on the blank is greater than
25% of the sample amount. In that case, no values will be
reported for the compound in the samples, since the values
are suspect. In addition, laboratory blanks will also be
analyzed. The number of blanks analyzed is one blank per ten
sample analyses. If sufficient trip blanks are not
available, laboratory blanks will be substituted.

13 ,,0 INTERNAL QUALITY CONTROL CHECKS

Quality control procedures have been described in detail in
the description of the analytical procedures, since the
quality control measures are an integral part of the
analytical methods. However, the quality control procedures
are summarized below:
1} chromatographic check of 50% of all sampling cartridges
prepared to monitor for contamination prior to sending the
sampling tubes to the field
2) analysis of at least one laboratory or field (trip) blank
for each ten field samples analyzed
3) daily tuning checks for stability of the mass
spectrometer
4) daily calibration checks for stability of the mass
spectrometric calibration
5) continuous monitoring of surrogate recoveries for every
sample and blank analyzed
6) continuous monitoring of signal level for the
quantitation standard in every sample and blank analyzed.
7) initial quality check of the data by the analyst, with
subsequent review by the Laboratory Supervisor, and another
level of review by the Senior Technical Advisor. Final
review of the data is provided by the Project Director.

The following criteria are applied for rejection of data:
1) if an analyte is observed in a blank at a level which is
25% or more of the level at which that compound is observed
in a sample, no quantitative data are reported for that
compound in the sample.
2) if none of the quantitation standards are observed in the
analysis of a sample, the data for that sample are rejected.
3} if surrogate recoveries are below 30%, the data for that
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sample are rejected.
4) if the level of compound observed in a sample is below
the limit of detection calculated for the compound, no value
is reported for that compound.

The limits of detection to be expected in the program are
compound specific and will vary from batch to batch of
samples. The chief factor influencing limits of detection is
the amount of water which enters the analytical system/ a
parameter which is completely out of the control of the
analyst. Water entering the analytical system causes several
types of problems: 1) a quantity of water which is
sufficiently large will cause a shutdown of the entire
analytical system because of the failure of the system vacuum
and electronics. 2) lower amounts of water will cause
distortion of the chromatography/ with consequent spreading
of the chromatographic peaks and lowering of observed peak
areas for analytes. A sharp chromatographic peak with well-
defined baseline provides far more reproducible and larger
values for quantitation than a peak which is highly
asymmetric and wide. 3) an amount of water which is not
sufficient to cause visible distortion of the chromatographic
peaks can still cause areas of peaks to be lowered from the
values observed for the same quantity of compound spiked onto
a dry sampling cartridge. This effect is demonstrated daily
on the analytical system when field samples (which contain
varying amounts of water) are analyzed after the introduction
of standards from an almost completely dry static dilution
bulb.

An additional factor which influences the limits of
detection is the amount of interference encountered from the
sample matrix. For example, a sample which is taken near the
side of a busy road (and which, therefore/ shows high levels
of hydrocarbons) will exhibit a proportionately higher
detection limit for compounds of interest which elute in the
midst of the hydrocarbons. Again/ the background matrix is
completely out of the control of the analyst.

Under conditions in which no water is introduced into the
analytical system and the matrix background level is minimal,
the limits of detection shown in the first column of Table 5
will be attainable. In the presence of water in a reasonable
range on the samples and not allowing for any interferences
from the background, the detection limits shown in the second
column of the table below should be attainable.
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Table 5. Limits of Detection of Compounds of Interest

Detection Limit, ng ng/mL

Compound Without Water With Background EPA 624

trichlorofluoro- 0.3 1-5
methane

1,1-dichloroethene 0.25 1-5 2.8
methylene chloride 0.8 1-5 2.8
t-l,2-dichloroethene 0.2 1-5 1.6
1,1-dichloroethane 0.15 2-7 4.7
chloroform 0.7 1-5 1.6
1,1,1-trichloroethane 0.8 1-5 3.8
carbon tetrachloride 0.9 2-7 2.8
benzene 0.3 0.5-5 ' 4 . 4
1,2-dichloroethane 0.9 2-7 2.8
trichloroethene 1.0 3-8 1.9
1,2-dichloropropane * 1.0 3-8 6.0
bromodichloromethane 0.7 1-5 2.2
t-l,2-dichloropropene 1.4 4-10 ——
toluene 0.5 1-5 6.0
c-l/3-dichloropropene 1.8 4-10 5.0
1,1,2-trichloroethane 1.0 3-8 5.0
tetrachloroethene 1.0 3-8 4.1
dibromochloromethane 0.6 2-7 3.1
chlorobenzene 0.4 1-5 6.0
ethylbenzene 0.8 1-5 7.2
ra-, p-xylene 0.3 1-5 ——
o-xylene 0.7 1-5 ——
bromoform 0.8 1-5 4.7
1,1,2,2-tetrachloro- 0.5 1-5 6.9

ethane
m-dichlorobenzene 0.6 1-5 ——
p-dichlorobenzene 0.6 1-5 ——
o-dichlorobenzene 0.6 1-5 ——
styrene 0.4 1-5 ——
acetone 0.4 1-5 ——
2-butanone . 2.0 5-15 ——
heptane 1.0 5-15 ——
isopropylbenzene 0.3 1-5 ——
hexane 0.2 2-6 ——
chlbromethane 0.2 3-15 ——
vinyl chloride 0.4 3-15
bromomethane 1.2 3-15 ——
chloroethane 2.1 3-15 ——

Detection limits from EPA Method 624 (calculated as ng/mL,
since the sample is purged from water) are included for
comparison with the detection limits which can be expected
from Tcnax" cartridges. There should likewise be water
present when the compounds of interest are purged from water/
and these numbers show that, in most cases, detection limits
anticipated from thermal deaorption and analysis of compounds
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of interest £com Tenax* which contains some amount of water
are comparable to the detection limits which might be
anticipated from use of EPA Method 624. Note that
theoretical detection limits for some compounds are far lower
than the range of values which might be anticipated when
these analytes are found on a cartridge with water and
possibly other background material. Only water is taken into
consideration in the Table above; other background is
completely unpredictable. The permanent gases/ in
particular, are very strongly influenced by the presence of
water. Chloroethane, for example/ responds poorly in the
best of circumstances and, being one of the earliest-eluting
compounds/ shows a very severe effect in the presence of
water. The values tabulated above should be reasonably
attainable in the presence of the amounts of water which
might be anticipated from sampling on a humid day. ' If
sampling occurs on a rainy day/ however/ the values may well
go substantially above the top of the range listed in the
Table, if the samples can be analyzed at all.

14.0 PERFORMANCE/SYSTEM AUDITS

Prior to the initiation of analysis of air toxics samples,
the Radian Laboratory participated in the analysis of a
series of Performance Evaluation samples. Radian is quite
willing to participate in such an evaluation again, if audit
samples are available. In the present program/ the analysis
of the daily calibration sample will serve as a system
control.

Participation in the Contract Laboratories Program (CLP) of
the Environmental Protection Agency is projected for the
Radian Perimeter Park laboratory for late summer/early fall
of 1987. At that time/ Radian will follow established CLP
protocols with regard to the regular analysis of audit
samples. At present/ the Radian laboratories all over the
country are regular participants in the Office of Solid Waste
(OSW) Performance Evaluation Sample analysis program/ in
which samples are sent quarterly to participating
laboratories. The sample analysed In this program encompass
both organics analysis and metals analysis. The Radian
Perimeter Park laboratory has also participated in the
analysis of organics and metals through the Environmental
Protection Agency's wastewater analysis program as a
prerequisite to the analysis of wastewater samples. Radian
Perimeter Park laboratory has also participated in the
analysis of performance evaluation samples for certification
as an analytical laboratory for the state of North Carolina,
and for those states with which North Carolina has reciprocal
agreements to accept certification.
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15.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA
PRECISION, ACCURACY, AND COMPLETENESS

Data precision is assessed most reliably by the analysis of
replicate samples, which must be supplied by the field
personnel. In general, duplicate or triplicate samples are
not supplied with a given batch of samples. Results from an
analysis of replicate spiked samples, supplied as Performance
Evaluation samples, are discussed elsewhere in this Quality
Assurance Plan. At any time, by request of the client, if
problems with reproducibility are suspected, a set of
replicate sampling tubes can be prepared and analyzed, using
any or all of the compounds of interest. The only other
indirect assessment of precision is the recovery of
surrogates for a given batch of samples, where conditions
such as background and level of water observed on the
sampling tubes might reasonably be expected to be constant.
However, this assumption of constant conditions for a given
site is only an approximation, since conditions may vary in
the course of a day and will almost certainly vary over a
period of several days.

Data accuracy is evaluated by analysis of spiked samples to
determine the correspondence between found and true values.
This type of experiment has been performed only once, with
results discussed above.

Completeness is evaluated by comparing the number of analyses
for which valid data are generated to the number of sampling
tubes supplied for analysis. Completeness is typically 95%
or better. The usual reasons for obtaining completeness less
than 100* are samples broken in shipment which the laboratory
is subsequently unable to analyze or external factors such as
power failure or instrument failure.

16.0 CORRECTIVE ACTIONS

Corrective actions are initiated whenever any of the
parameters monitored in the program shows a value which is
outside the limits for acceptability. The corrective action
requires the determination of the source of the problem:
some of the possible sources of problems include instrument
failure and contamination. The appropriate corrective
actions include-repair of the instrumentation, where
pertinent, and removal of the sources of contamination. It
is the responsibility of the analyst to identify problems
while the Laboratory Supervisor has the responsibility for
initiating and completing corrective actions and advising the
Project Director of the nature of the problem and the action
taken to resolve it. The Project Director approves all
corrective actions and, if necessary, advises the client.
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17.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The Laboratory Supervisor responsible for evaluating
measurement accuracy, precision, and completeness on a
routine basis. The Project Director is responsible for
reporting the evaluation of these results to the client and
to the Laboratory Technical Director is Quality Assurance
Plan criteria are not being met. Reports on corrective
actions and their resolution are prepared by the responsible
individual and submitted to the Laboratory Supervisor.
Appropriate Quality Assurance and Quality Control data are an
integral part of every analytical report which is delivered
by the laboratory.

18.0 SAFETY

The following safety considerations listed below will be
adhered during any planned laboratory activities. Laboratory
activities will be performed under the guidance of the Radian
Corporate Health and Safety manual and the current laboratory
procedures at Radian's Perimeter Park analytical laboratory
facility.

The Radian Project Director is responsible for the .health and
safety of Radian project personnel . All work practices
shall comply with the safety requirements prescribed by the
Occupational Safety and Health Act of 1970, as amended (29
CFR Part 1910), and all employees will be expected to perform
their duties in a responsible, professional, and safe manner.
All Radian personnel will be required to read the Radian
Corporate Health and Safety plan, and have all their
questions answered prior to the start of the laboratory
activities.
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APPENDIX D

STANDARD OPERATING PROCEDURES FOR
ANALYSIS OF WATER, LEACHATE AND SEDIMENT

USING NON-CLP PROTOCOLS



A) UARZYN PROCEDURES



ANALYTICAL METHODS USED BY WARZYN
FOR THE PAGEL'S PIT RI/FS

The following are standard operating procedures for analyses to be performed
by Warzyn on samples from PageI1s Pit Landfill. Methods 11st detection limits
and numbers of QC samples to be performed, but do not specify performance
standards. The following table lists performance standards for quality
control samples. If QC samples do not meet performance standards, the samples
are to be reanalyzed. If standards still are not met, the laboratory QA
office Is to be notified.

RCW/sss/KDF
[sss-800-92]
12660.08



Attachment 1
QUALITY CONTROL REQUIREMENTS FOR ANALYSES PERFORMED

BY WARZYN AT PAGEL'S PIT LANDFILL

PARAMETER AUDIT FREQUENCY* LIMITS

Arsenic

Barium

Cadml urn

Lab blank
Duplicate

Calibration
check STD

Matrix spike

EPA QC Reference

STD

Lab blank

Duplicate

Calibration
check STD

Matrix spike

EPA QC Reference
STD

Lab blank

Duplicate
Calibration
check STD

Matrix spike
EPA QC Reference

1 per set

1 per 10
1 per 10 and
end of run

1 per 10
1 per set

1 per set

1 per 10

1 per 10 and
end of run
1 per 10

1 per set

1 per set

1 per 10
1 per 10 and
end of run
1 per 10
1 per 10

<0.005 mg/L

10X or <0.005 mg/L

90-110X recovery

85-I15X recovery

95X confidence
Interval

<0.010 mg/L

10X or <0.005 mg/L

90-110X recovery

85-115X recovery

85-115X recovery

<0.0005 mg/L

10X or <0.005 mg/L

90-110X recovery

85-115X recovery
95X confidence
• . ...... ̂

STD



QUALITY CONTROL REQUIREMENTS FOR ANALYSES PERFORMED
BY WARZYN AT PAGEL'S PIT LANDFILL

Chloride Indicator blank 1 per set

Tltrant standard-
ization

Check standard

Duplicate

Matrix spike

EPA QC Reference
Standard

2 per tltrant
solution

1 per 10 and
end of run

I per 10

1 per 10

1 per set

<0.25 ml tltrant

<5X RPD

90-110X recovery

<10X or 1 mg/L

85-115X recovery

95X confidence
Interval

Total Alkalinity Tltrant standard-
ization
Lab Blank

Check standard

Duplicate

Matrix spike
EPA QC Reference
STD

Total Phenol1cs Lab blank
Duplicate

Calibration
check STD

Matrix spike

EPA QC Reference
STD

Dally - 2 per
tltrant solution
1 per set

1 per 10 and
end of run

1 per 10

1 per 10
1 per set

1 per set
1 per 10
1 per 10 and
end of run

1 per 10

1 per set

<5X RPD
<5 mg/L
90-110X recovery

10X or <10 mg/L

85-1I5X recovery

95X confidence
Interval

<0.005 mg/L

10X or <0.005 mg/L

90-110X recovery

85-115X recovery

95X confidence
Interval



QUALITY CONTROL REQUIREMENTS FOR ANALYSES PERFORMED
BY WARZYN AT PAGEL'S PIT LANDFILL

Total Cyanide Lab blank
Duplicate

Calibration
check STD
Matrix spike

EPA QC Reference
STD

1 per set

1 per 10
1 per 10 and
end of set

1 per 10

1 per set

< 0.005 mg/L

10X or <0.005 mg/L

85-115X recovery

85-115X recovery

95X confidence
Interval

F̂requencies apply to each matrix Individually.
RCW/rmnl/KDF
[mml-108-88a]
12660.08



ACID DIGESTION FOR WASTEWATER, GROUNDWATER AND £P TOXICITY SAMPLES - "CLP Intent"

Scope and Application: This acid digestion is applicable to all aqueous
sample matrices. A nitric/hydrochloric acid digestion
is used for all metals which are to be analyzed by
the AA-flame technique and for the furnace analysis
of antimony. Metals which are to be analyzed by the
AA-furnace technique will follow the nitric acid/
hydrogen peroxide digestion.

Method: Nitric and nitric/hydrochloric acid digestions.

Reference: EPA SW-846, "Test Methods for Evaluating Solid Wastes", July,
1982. Methods 3010 and 3020.

Contract Laboratory Program, "Statement of Work", July, 1985.

Sample Handling: Aqueous samples must be acidified with concentrated nitric
acid to pH < 2. Set up digestion as soon as possible;
digested sample must be analyzed within 6 months.

Reagents and Apparatus:

1. Hot Plate
2. 250 mL beakers
3. 100 ml graduated cylinders
4. Class A volumetric glassware
5. Milli-0 water
6. Instra-analyzed nitric acid
7. Instra-analyzed HCL acid
8. Stock and standard metal solutions
9. Whatman #42 filter paper

10. Glass funnels
11. Watch glasses
12. 30X hydrogen peroxide

Reagent Preparation:

1. Intermediate and Working Metal Solutions: Refer to the specific
metal SOP for instructions on preparation.

Motes:

All blanks, duplicates, and spikes, as well as a digested check
standard must be carried through this digestion procedure.

AquDigC-1



Procedure:

A. Digestion For AA-Flame and Antimony by Furnace:

1. All glassware must be acid-washed with 1:1 nitric acid and thoroughly
rinsed wi th MIlli-Q water prior to use.

2. Measure out 100 mL aliquots of samples, blanks, and standards into
250 ml beakers using a graduated cylinder.

3. Add 2 mL of 1:1 HN03 and 10 mL of 1:1 HCL.

4. Cover with a watch glass and heat on the hot plate until the volume
has been reduced to between 25 and 50 mL. Make certain that the
sample does not boil.

5. Quantitatively transfer digested samples, blanks, and standards into
100 mL volumetric flasks. Filter samples through Whatman 142 filters,
rinse beakers and filters with M1111-Q water and dilute to 100 mL.
Alternatively, samples can be transfered to 100 mL volumetric flasks,
without filtering. Dilute to volume and let any Insoluble material
settle overnight.

6. Samples are now ready for analysis using the AA-flame procedure.

B. Digestion For AA-Furnace (except Antimony):

1. A11 glassware must be acid-washed with 1:1 nitric acid and thoroughly
rinsed with MIlli-Q water prior to use.

2. Measure 100 mL aliquots of samples, blanks, and standards into
250 mL beakers using a graduated cylinder.

3. Add 1.0 mL of 1:1 HN03 and 2 mL of 30% H202.

4. Cover with a watch glass and heat on the hot plate at 95"C for 2
hours or until the volume is reduced to between 25 and 50 mL.
Make certain that the sample does not boil.

5. Quantitatively transfer digested samples, blanks, and standards
into 100 mL volumetric flasks. Filter samples through Whatman #42
filters, rinse beakers and filters with Milli-Q water and dilute
to 100 mL. Alternatively, samples can be transfered to 100 mL
volumetric flask without filtering. Dilute to volume and let
any insoluble material settle overnight.

6. Samples are now ready for analysis using the AA furnace procedures.
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Quality Control

1. Refer to each specif ic metal SOP for quality control requirements

2. If a digested spike is diluted out of the working concentration
range (too low to detect) run a manual spike. The data is
acceptable if the manual spike is within acceptable ranges. If
the manual spike is outside the QC ranges, the sample and spike
must be re-digested at a dilution.

Revision Date

Michael J. Linskens
Laboratory Manager

L/TTV o
Kirn 0. Finner
Analytical Laboratory QA/QC Officer

Lawrence D. Andersen
Vice President, Technical Services

[ALM-lO-19] AquOigC-3



ARSENIC - "CLP Intent"

Method: AA - Furnace; Direct Injection

Reference: EPA 1983, Method 206.2

"Analytical Methods for Furnace Atomic Absorption Spectrophotometry",
1982, Perkin-Elmer Corporation

"Techniques in Graphite Furnace Atomic Absorption Spectrophotometry",
1985, Perkin-Elmer Corporation

Contract Laboratory Program, "Statement of Work", July, 1985

Detection Limit: 0.002 mg/L

Optimum Concentration Range: 0.002 - 0.050 mg/L

Sample Handling: Acidify with nitric add to pH < 2. Analyzed within 6
months. A11 samples must be digested prior to analysis.

Instrument Conditions:

1. Arsenic electrodeless discharge lamp with lamp energy set at 8.

2. Wavelength: 193.7 nm

3. Slit Width: 0.7 Alternate

4. Mode: Peak height

5. HGA Furnace Programming:

Step 1: 130 (dry temp) 10 (ramp time) 20 (hold time)
Step 2: 1300 (char temp) 10 (ramp time) 10 (hold time)
Step 3: 2500 (atom temp) 0 (ramp time) 3 (hold time)

* Also press the read, record and stop flow buttons; enter t * 3 sec.

Step 4: 2500 (max temp) 0 (ramp time) 3 (hold time)

Press record button.

6. Sample Volume: 20 uL

7. Standards to use for curve set-up: 10.0, 20.0, 50.0 ug/L.

8. Pyrolytic tubes must be used.

AsFuC-1



Reacent Preparation:

1. Standard Arsenic Solution (1QQQ ug/L Arsenic) : Pipet 1.00 mL of
the 1000 ppm stock arsenic solution into a 1000 mL volumetric
f lask, add 1/2 mL HN03. and dilute to the mark with Milli-Q water,
Prepa-re fresh every month.

2. Standards (Prepare fresh every week.}:

Concentration
of

0
10
20
50

Standard

ug/L
ug/L
ug/L
ug/L

Volume of
Arsenic Standard

0
1
2
5

mL
mL
mL
mL

of
of
of
of

1000
1000
1000
1000

ug/L
ug/L
ug/L
ug/L

As
As
As
AS

Dilute
to

100
100
100
100

mL
mL
mL
mL

Notes:

1. Samples must be diluted to obtain concentrations within the optimum
concentration range.

2. Standards are to.be prepared in the same acid concentrations as the
samples being analyzed.

3. Nickel nitrate is added as a matrix modifier to minimize volatilization
losses during the drying and charring steps.

4. The use of the background correction is required.

5. High concentrations of phosphorus interfere with this procedure.
The gaseous hydride method for arsenic should be used in these
cases.

Procedure: For the analysis procedure, refer to the Atomic Absorption
Spectrometry, Furnace - Direct Injection section of this manual.

Prior to Analysis: To 5 mL of digested sample or standard,
add 0.1 mL of 5% nickel nitrate solution. Mix well.

If Arsenic is to be analyzed in concentration mode, use the 20
and 50 ug/L arsenic standards and the procedures for analyzing
in the concentration mode.
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Quality Control:

1. Establish a standard curve with the standards listed above plus
a blank. Record the absorbance check standard in the absorhance
check book. The absorbances should remain consistent from run to
run. If not, necessary troubleshooting must be performed before
continuing (check wavelength, furnace alignment, lamp alignment,
graphite tube, etc.).

2. A quality control calibration standard of 20 ug/L is to be
analyzed, at a minimum, after every 10 samples. If less than 10
samples are analyzed, a calibration standard is still required.
The last sample analyzed in the run is to be the calibration
standard. These standards must be within acceptable ranges or
the samples run after the last acceptable calibration standard
are to be reanalyzed. Record the calibration standard in the
quality control book. The confidence limits are noted in the
quality control book.

3. A digested duplicate and spike a minimum of 1 out of 10 samples.
If less than 10 samples are analyzed, a digested duplicate and
spike are still required. Duplicates are to be averaged. Spike
samples with a standard of twice the concentration of the sample
in a 1:1 ratio of sample to standards. Spike recoveries and
duplicate results are to be within acceptable ranges or the use of
dilution, or method of standard additions is to be applied to
reduce the interferences.

4. For every sample analyzed, an analytical spike (at the bench)
must be run to verify that standard additions are not required.
Criteria for standard additions are:

a. If the spike recovery is within 85 - 1155, standard additions
are not required.

b. If the spike recovery is outside 85 - 1155, standard additions
are required.

5. An £PA reference sample will be analyzed with each analysis.

Calculations:

1. Plot concentrations vs. absorbance on graph. Determine unknowns
using graph, or

2. Calculate using linear regression, or
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3. Calculate using the concentrat ion mode.

Revision Date

Michael J. Linskens
Laboratory Manager

Kirn 0. Tinner
Analytical Laboratory QA Officer
Ly
^MMno>^LG_
Lawrence 0. Andersen
Vice President, Technical Services
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BARIUM - "CLP Intent"

Method: AA - Flame; Direct Aspirat ion

Reference: ERA 1983, Method 208.1

"Analytical Methods for Atomic Absorption Spectrophotometry",
1982, Perkin-Elmer Corporation

Contract Laboratory Program, "Statement of Work", July, 1985

Detection Limit: 0.2 mg/L

Optimum Concentration Range: 1.00 - 10.0 mg/L

Sample Handling: Acidify with nitric acid to pH < 2, Drinking waters and
filtered groundwater free of paniculate matter and
organics may be analyzed directly, while wastewaters,
leachates, solids, etc. must be digested prior to
analysis (refer to appropriate digestion procedures).
Analyze within 6 months.

Instrument Conditions:

1. Barium hollow cathode lamp with lamp energy set at 25.

2. Wavelength: 553.6 nm

3. Slit Width: 0.2

4. Fuel: Acetylene

5. Oxidant: Nitrous oxide

6. Type of flame: Red

7. Standards to use for curve set-up: 1.00, 2.00, 5.00, 10.0

Reagent Preparation:

1. Standard Barium Solution (100 mg/L Barium): Pipet 10 fit of the
1000 ppm stock barium solution into a 100 mL volumetric flask,
add 1/2 ml HN03 and dilute to the mark with Milli-Q water.
Prepare fresh every 2 months.
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2. Standards (Prepare fresh every 1 month.):

Concentration
of Standard

1.00 mg/L
2.00 mg/L
5.00 mg/L
10.0 mg/L

Volume of
Barium Standard

1 ml of 100 mg/L Ba 100 ml
2 ml of 100 mg/L Ba 100 ml
5 ml of 100 mg/L Ba 100 mL
10 ml of 100 mg/L Ba 100 ml

Potassium Chloride Solution: Dissolve 95g KCL in Milli-Q water
and dilte to 1 liter using Class A volumetric glassware.

Notes:

4.

5.

Samples must be diluted to obtain concentrations within the optimum
concentration range.

Standards are to be prepared in the same acid concentrations as the
samples being analyzed.

Barium is easily ionized in the nitrous oxide-acetylene flame. This
can be controlled by the addition of potassium. Add 2 ml of 1000 ppm
potassium to 100 ml sample and standards.

High calcium can cause an enhancement of the barium signal.

This flame procedure can be used for digested samples, EP Textcity
samples or any other samples where high concentrations of barium
(concentration greater than 1.00 mg/L are expected and low detection
limits are not required). EP Toxicity samples must be analyzed by
standard additions.

Procedure: For the analysis procedure, refer to the Atomic Absorption
Spectrometry, Flame - Direct Aspiration section of this manual.

Potassium chloride solution is added as a matrix modifier to
the samples and standards at a ratio of 0.2 mL KCL to 10 mL
of sample or standard.

If barium is to be run in concentration mode, use the 5.00 and
10.0 standards and follow the procedure for analyzing in the
concentration mode.

Quality Control:

1. Establish a standard curve with the standards listed above plus
a blank. Record the absorbs nee check standard in the absorbance
check book. The absorbances should remain consistent from run
to run. If not, necessary troubleshooting must be performed
before continuing (check wavelength, flame head alignment, lamp
alignment, etc.}.
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A quality control calibration standard of 5.00 mg/L is to be analyzed,
at a minimum, after every 10 samples. If less than 10 samples are
analyzed, a calibration standard is still required. The last
sample analyzed in the run is to be the calibration standard.
These standards must be within acceptable ranges or the samples run
after the last acceptable check standard are to be reanalyzed.
Record the calibration standards in the quality control book. The
confidence limits are noted in the quality control book.

Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.
Duplicates are to be averaged. Spike samples with a standard of
twice the concentration of the sample in a 1:1 ratio of sample to
standard. Spike recoveries and duplicates are to be within acceptable
ranges or the use of dilution or method of standard additions is
to be applied to reduce the interferences.

Calculations:

1. Plot concentration vs absorbance on graph. Determine unknowns
using graph, or

2. Calculate using linear regression, or

3. Calculate using concentration mode.

. Kevison Date

Michael J. Linskens
Laboratory Manager

Kim D. Finner
Analytical Laboratory QA/QC Officer

I).
Lawrence D. Andersen
Vice President, Technical Services
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BARIUM - "CLP Intent"

Method: AA - Furnace; Direct Injection

Reference: EPA 1983, Method 208.2

"Analytical Methods for Furnace Atomic Absorption Spectrophotometry",
1982, Perkin-Elmer Corporation

"Techniques in Graphite Furnace Atomic Absorption Spectrophotometry",
1985, Perkin-Elmer Corporation

Contract Laboratory Program, "Statement of Work", July, 1985

Detection Limit: 0.005 mg/L

Optimum Concentration Range: 0.005 - 0.050 mg/L

Sample Handling: Acidify with nitric acid to pH < 2. All samples must be
digested prior to analysis (refer to appropriate digestion
procedures). Analyze within 6 months.

Instrument Conditions:

1. Barium hollow cathode lamp with lamp energy set at 25.

2. Wavelength: 553.6 nm

3. Slit Width: 0.2 Alternate

4. Mode: Peak height

5. HGA Furnace Programming:

Step 1: 110 (dry temp) 15 (ramp time) 15 (hold time)
Step 2: 1000 (char temp) IS (ramp time) IS (hold time)
Step 3: 2400 (atom temp) 0 (ramp time) 5 (hold time)

* Also press the read, record and stop flow buttons; enter t * 5 sec.

Step 4: 2700 (max temp) 1 (ramp time) 5 (hold time)

Press Record button

6. Sample Volume: 20 uL

7. Standards to use for curve set-up: 10.0; 20.0; 50.0; 100 ug/L.

8. Pyrolytic tubes must be used.
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Reagent Preparation:

1. Standard Barium Solution (1000 uq/L Barium): Pipet 1.00 mL of the
1000 ppm stock barium solution into a 1000 mL volumetric f lask, add
1/2 ml HN03. and dilute to the mark with Milli-Q water. Prepare
fresh every month.

2. Standards (Prepare fresh every week.) :

Concentration
of Standard

0 ug/L
10.0 ug/L
20.0 ug/L
50.0 ug/L

Volume of
Barium Standard

0 ml of 1000 ug/L 8a 100 mL
1 mL of 1000 ug/L Ba 100 mL
2 mL of 1000 ug/L Ba 100 mL
5 mL of 1000 ug/L Ba 100 mL

Samples must be diluted to obtain concentrations within the optimum
concentrator! range.

Standards are to be prepared in the same acid concentrations as the
samples being analyzed.

The use of ha Tide acids should be avoided.

The alignment of the furnace is very critical, stray light can
be a major interference.

The barium flame procedure is recommened where concentrations of
greater than 1.0 mg/L are expected.

______ For the analysis procedure, refer to the Atomic Absorption
Spectrometry, Furnace - Direct Injection section of this manual.

If barium is to be run in concentration mode, use the 20.0 and
50.0 standards and follow the procedures for analyzing in the
concentration mode-

Quality Control:

1. Establish a standard curve with the standards listed above plus a
blank. Record the absorbance check standard in the absorbance check
book. The absorbances should remain consistent from run to run. If
not. necessary troubleshooting must be performed before continuing
(check wavelength, furnace alignment, lamp alignment, graphite tube,
etc.).

2.

3.

4.

5.

Procedure:
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2. A quality control calibration standard of 20.0 ug/L is to be analyzed,
at a minimum, after every 10 samples. If less than 10 samples are
analyzed, a calibration standard is still required. The last sample
analyzed in the run is to be the calibration standard. These standards
must be within the acceptable ranges or the samples run after the
last acceptable calibration standard are to be reanalyzed. Record the
calibration standard in the quality control book. The confidence
limits are noted in the quality control book.

3. A digested duplicate and spike a minimum of 1 out of 10 samples.
If less than 10 samples are analyzed, a digested duplicate and
spike are still required. Duplicates are to be averaged. Spike
samples with a standard of twice the concentration of the sample
in a 1:1 ratio of sample to standards. Spike recoveries and
duplicates are to be within acceptable ranges or the use of
dilution, or method of standard additions is to be applied to
reduce the interferences.

4. For every sample analyzed, an analytical spike (at the bench)
must be run to verify that standard additions are not required.
Criteria for standard additions are:

a. If the spike recovery is within 85 - 115X, standard
additions are not required.

b. If the spike recovery is outsie 85 - 155X, standard
additions are required.

5. An ERA reference sample will be analyzed with each analysis.

Calculations:

1. Plot concentrations vs. absorbance on graph. Determine unknowns
using graph, or

2. Calculate using linear regression.

3. Calculate using the concentration mode.

Revision Date

Michael J. Linskens
Laboratory Manager

vx
Kirn D. Finner
Analytical Laboratory QA Officer

_
Lawrence D. Anderson
Vice President, Technical Services
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CADMIUM - "CLP Intent"

Method: AA - Furnace; Direct Injection

Reference: ERA 1983, Method 213.3

"Analyt ical Methods for Furnace Atomic Absorpt ion Spectrophotometry",
1982, Perkin-Elmer Corporation

"Techniques in Graphite Furnace Atomic Absorption Spectrophotometry",
1985, Perkin-Elmer Corporation

Contract Laboratory Program, "Statement of Work", July, 1985

Detection Limit: 0.0002 mg/L

Optimum Concentration Range: 0.0002 - 0.0020 mg/L

Sample Handling: Acfdlfy with nitric acid to pH < 2. All samples must be
digested prior to analysis (refer to appropriate digestion
procedures). Analyze within 6 months.

Instrument Conditions:

1. Cadmium hollow cathode lamp with lamp energy set at 4,

2. Wavelength: 228.8 ran

3. Slit Width: 0.7 Alternate

4. Mode: Peak area

5. HGA Furnace Programming:

Step 1: 120 (dry temp) 10 (ramp time) 20 {hold time)
Step 2: 250 (char temp) 10 (ramp time) 20 (hold time)
Step 3: 2100 (atom temp) 2 (ramp time) 3 (hold time)

* Also press the read, record and stop flow buttons; enter t = 5 sec

Step 4: 2700 (max temp) 1 (ramp time) 5 (hold time)

Press record button.

6. Sample Volume: 20 uL

7. Standards to use for curve set-up: 0.50, 1.00, 2.00, ug/L

8. Pyrolytic tubes must be used.
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Reagent Preparation:

1. Standard Cadmium Solution (1000 uq/L Cadmium): Pipet 1.00 ml
ml volumetric

of

2.

the 1000 ppm stock cadmium solution into a 1000
f lask, add 1/2 mL HN03, and dilute to the mark with Milli-Q water,
Prepare fresh every month.

Working Cadmium Solution (100 ug/1 Cadmium): Pipet 10 ml of the
1000 ug/1 cadmium into a 100 ml volumetric flask and dilute to
the mark with Milli-Q water. Prepare fresh every month.

Standards (Prepare fresh every week. ) :

Concentration
of Standard

0.00 ug/L
0.50 ug/L
1.00 ug/L
2.00 ug/L

Volume of
Cadmium Standard

0 mL of 100 ug/L Cd 100 mL
0.5 mL of 100 ug/L Cd 100 mL
1 mL of 100 ug/L Cd 100 mL
2 mL of 100 ug/L Cd 100 mL

Notes:

1.

2.

3.

4.

Samples must be diluted to obtain concentrations within the optimum
concentration range.

Standards are to be prepared in the same acid concentrations as the
samples being analyzed.

The use of background correction is required.

The cadmium flame procedure is recommended where concentrations
of greater than 0.10 mg/L are expected.

Procedure: For the analysis procedure, refer to the Atomic Absorption
Spectrometry, Furnace - Direct Injection section of this manual.

Use of peak area is required.

If cadmium is to be analyzed in concentration mode, use the 1.00
and 2.00 ug/L cadmium standards and follow the procedures for
analyzing in the concentration mode.

Quality Control:

1. Establish a standard curve with the standards listed above plus a
blank. Record the absorbance check standard in the absorbance check
book. The absorbances should remain consistent from run to run. If
not, necessary troubleshooting must be performed before continuing
(check wavelength, furnace alignment, lamp alignment, graphite tube,
etc.) .
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2. A quality control calibration standard of I. 00 ug/L is to be analyzed,
at a minimum, a f te r every 10 samples. If less than 10 samples are
analyzed, a calibration standard is sti l l required. The las t sample
analyzed in the run is to be the cal ibrat ion standard. These standards
must be within the acceptable ranges or the samples run af ter the
last acceptable calibration standard are to be reanalyzed. Record
the calibration standard in the quality control book. The confidence
limits are noted in the quality control book.

3. A digested duplicate and spike a minimum of 1 out of 10 samples.
If less than 10 samples are analyzed, a digested duplicate and
spike are still required. Duplicates are to be averaged. Spike
samples with a standard of twice the concentration of the sample
in a 1:1 ratio of sample to standards. Spike recoveries and duplicates
are to be within acceptable ranges or- the use of dilution, or
method of standard additions is to be applied to reduce the
Interferences.

. 4. For every sample analyzed, an analytical spike (at the bench)
must be run to verify that standard additions are not required.
Criteria for standard additions Is:

a. If the spike recovery is within 85 - 115X, standard additions
are not required.

b. If the spike recovery is outside 85 - 115S, standard additions
are required.

5. An EPA reference sample will be analyzed with each analysis.

Calculations:

1. Plot concentrations vs. peak area on graph. Determine unknowns
using graph, or

2. Calculate using linear regression, or

3. Calculate using concentration mode.

Revision Dates

f
Michael J. Linskens
Laboratory Manager

TA vjyv\ rs VJ

Kirn 0. Flnner
Analytical Laboratory QA Off icer

V-£tuna^_e_
Lawrence 0. Andersen
Vice President, Technical Services
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TOTAL PHENOLICS - Distillation

Scope and Application: TMs method 1s applicable to the analysis of
drinking water, surface water, domestic and
industrial wastewater and solids.

Method; Automated 4AAP with distillation.

Reference: ERA 1983, Method 420.2.

Detection Limit: 0.005 mg/L

Optimum Range: 0.005 - 0.5 mg/L

Sample Handling: Aqueous samples are to be collected in a 500 mL glass
container with a teflon-lined cap. Preserve to pH<2
with sulfuric acid and refrigerate at 4*C. Non-aqueous
samples are to be collected in a glass containpr and
refrigerated at 4*C. Sample should be analyzed within
28 days of collection.

Reagents and Apparatus:

1. Buffer solution
2. Phenol
3. Copper sulfate
4. Glass distillation apparatus
5. 500 mL distillation flasks
6. 500 mL erlenrneyer flasks
7. Glass funnel
8. 250 mL graduated cylinder
9. Lachat Instrument

10. M1M1-Q water
11. Sodium hydroxide
12. Concentrated sulfuric acid
13. Ammonium chloride
14. Ammonium hydroxide
15. Phenol manifold.

Reagent Preparation: (Prepare fresh every 6 months, unless otherwise noted.)

1. Buffer solution: Dissolve 67.6 g Nh^Cl in 572 mL cone. NH^H and
dilute to 1000 mL in a volumetric flusk with Mint-0 water.

2. Stock phenol solution (1000 mg/L): Dissolve 1.000 g phenol
In freshly boiled and cooled M11H-Q water in a volumetric flask
and dilute to 1 liter.
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3. Working phenol solution A (10 mg/L): Dilute 10 roL of stock phenol
solution to 1 liter with M1111-Q wafer 1n a volumetric flask.
(Prepare fresh dally!)

4. Copper sulfate solution: Dissolve 100 g Cu$04'5H20 1n M1111-Q
water and dilute to 1 liter fn a volumetric flask.

5- NaOH (IN): Dissolve 40 g NaOH 1n M1111-Q water In a 1 liter
volumetric flask, dilute to the mark.

6- NaQH (6N): Dissolve 240 g NaOH In M1111-Q water 1n a 1 liter
volumetric flask, dilute to the mark.

7- H7$0a (IN): Dilute 28 mL of concentrated H2S04 with 500 ml
M1111-Q water 1n a 1 liter volumetric flask, and dilute to
the mark.

Interferences:

a) Oxidizing agents such as chlorine Interfere. Add excess
ferrous ammonium sulfate Immediately after sampling to
remove Interference. If chlorine Is not removed, the
phenols may be partially oxidized and results will he low.

b) Sulfur compounds Interfere. Interferences are eliminated
by acidifying the sample tn a pH of less <4 with
or ^304 and aerating briefly by stirring and adding

If the solutions do not remain a blue to green color after
The addition of the CuS04, or lose The color upon heating,
additional CuSO^ 1s reoulred. Record the additional amount
of CuSOa required on the data sheet.

Procedure:

1. All glassware Is to be soap and water washed, tap rinsed and M1111-Q
water rinsed prior to analysis. Glassware which Is difficult as
stated can be soaked In a chromate solution for a few hours and
then washed as usual.

2. For aqueous samples: Using a 250 ml graduated cylinder, place 250 ml
of preserved sample Into a distillation flask.

For solid samples: Weigh out 0.5-1.0 g and place 1n a distillation
flask. Add 250 ml M1H1-Q water.
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To Spike samples: P1pet 2.5 ml of 10 mg/L working nhenol
solution A into 250 ml of sample. This corresponds to a 0.1
mg/L spike.

3. Adjust the sample to a pH 4 + 0.1, using IN H2S04 or 6N NaOH. Add
5 mL CuS04 solution. Add several of boiling chips to the flask.

4. Set flask on mantle, connect to condenser, and place a labeled 250
mL volumetric flask under tip of condenser. Turn the mantle to
medium-high heat.

5. D1st1ll about 200 ml of sample. Stop the distillation, and when
boiling ceas*»s, add about 50 ml of warm M1TM-Q water (warm water
1s required to prevent the flask from cracking.) to the flask.
Resume distillation until 250 ml have been collected,

6. If the distillate Is turbid, filter through a prewashed 0.45 micron
membrane filter.

7. Distillates are ready for analysis. Proceed with Lachat SOP#
PhenAA for automated color development.

Quality Control:

1. The standards do not need to be carried through the distillation
orocedurp.

2. A reagent blank Is to be analyzed with each set of samples.
This blank 1s to be carried throuoh the distillation step and 1s
used as a check for contamination.

3. A quality control calibration standard of 0.40 mg/L (which has
been carried through the distillation step) 1s to be analyzed
with each run. The last sample analyzed In the run Is to be
the calibration standard. These standards must be within the
acceptable ranges or the samples run after the last acceptable
check standard are to be reanalyzed. Record the calibration
standards In the quality control book. The confidence limits
are noted 1n the quality control book.

4. Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.
Duplicates are to be averaged. Spike recoveries and duplicate
results are to be within acceptable ranges.
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Calculation:

1. Calculate with Lachat QuIkChem software, in the concentration
mode, using the IBM XT computer.

2. To calculate the spike:

[Total mL][Conc. of] [ml SA ][Conc. of]
% recovery » [SA * STD][ spike ] - [ used][ SA ] x

(ml STD used)(Cone. STD)

Where SA - sample
STD » standard
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TOTAL PHENOLICS - AUTOANALYZER

Scope and Application: This method 1s applicable to distilled groundwater,
drinking water, wastewater, sediments and soils. All
samples must he distilled prior to analysis with the
autoanalyzer.

Reference: ERA, 1983, Method 420.2

Lachat Instruments, 1986, Method 10-210-00-1-A
Standard Methods, 16th Edition, pages 556-561

Detection Limit: 0.005 mg/L

Optimum Concentration Range: 0.005 - 0.500 mg/L

Sample Handling: Samples should be capped and refrigerated at 4'C after
distillation.

Instrument Conditions:

1. Purnp speed: 35
2. Cycle period: 40 seconds
3. Load period: 20 seconds
4. Inject period: 20 seconds
5. Inject to start of peak period: 14 seconds
6. Inject to end of peak period: 40 seconds
7. Gain: 200x10 (use lOx gain)
8. Zero: 350
9. Interference filter: 500 nm

10. Sample loop: 120 cm
11. Standards for standard curve: 0, 0.050, 0.100, 0.200, 0.500 mg/L

Reagent Preparation: (Prepare fresh every 6 months, unless otherwise noted.)

1. Degassed M1111-Q water - 2 options:

a. Boll M1111-Q water vigorously for 5 minutes. Cool and store
In cubltalner.

b. Bubble helium, using the fritted gas dispersion tube, throuqh
the M1H1-0 water. (15 m1n/20 L.) Store 1n cubltalner.
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2. 4-aminoantipyrine color reagent: In a 250 mL volumetric flask,
dissolve 0.16 g of 4-aminnant1pyr1ne (CH3NN(CgHc)COC(HN2)*CCH3),
1n approximately 150 ml of M1111-Q water and dilute to 250 mL.
Prepare fresh dally.

3. Buffered potassium fprricyande (pH 10.3): In a 1 Hter volumetric
flask, dissolve 2.0 g potassium ferrlcyanide (K3Fe(CN)$), 3.1 p
boric acid (H3B03) and 3.75 g potassium chloride (KCl) in 800 ml
of water. Add 46.8 ml of 1 M sodium hydroxide and dilute to
the mark. Filter through a 0.45 micron membrane filter before
each use. Stable for one month, 1f refrigerated.

4. Stock Phenol (1000 mg/L): In a 1 liter volumetric flask, dissolve
1.00 g of phenol In 500 ml of M1111-Q water. Add 2 ml concentrated
H2$04 as a preservative. Dilute to 1000 mL. (1.0 ml =* 1.0
mg phenol).

5. Working Stock Standard (10.0 mg/L): In a 500 mL volumetric
flask, plpet 5.0 mL of the stock phenol and dilute to the mark
with M1111-0 water. (Prepare fresh daily!)

6. Standards (Prepare fresh dally!)

Concentration Letter Volume of 10 mg/L
of Standard Identifier working standard

0.000 mg/L A 0.0 100 mL
0.050 mg/L B 0.5 100 mL
0.100 mg/L C 1.0 100 mL
0.200 mg/L D 2.0 100 mL
0.500 mg/L E 5.0 100 mL

Note: Computer refers to standards by letter.

Mores:

1. Samples must be diluted to obtain concentrations within the
optimum working range.

2. The gain and zero are guidelines, they must be set each day
to optimize.

3. Interferences:

- Interferences are eliminated or reduced to a minimum by the
distillation procedure.
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- Color will Interfere, dilute the sample and spike the sample
to confirm the quality of the result.

- Turbidity will Interfere. If present, filter through a 0.45
micron membrane filter prior to analysis on Lachat System,

- A peak with a shoulder Indicates an Interference. If this occurs,
dilute the sample. If the problem still exists, redlstfll the
sample and It's spike at a dilution.

System Operation:

1. Refer to "Auto Analyzer Operation Start-up procedure". (SOP# LAA-
sectlon A.)

2. Spikes will be distilled at a level of 0.4 mg/L. The calibration
check standard 1s 0.100 mg/L (D).

3. Analyze a blank and a 0.1 standard at the beginning of each run.
An EPA standard will only be analyzed monthly due to the
1nava1lab1l1ty of outside standards.

4. If a sample and spike are overrange:

- Dilute the sample and spike 1f dilution 1s ̂  1:5. The
distilled standard will still be detectable.

- Dilute the sample and do a manual spike If dilution Is
> 1:5. A manual spike 1s prepared by mixing 5 mL diluted
sample + 5 mL of 0.2 standard.

5. Refer to Auto Analyzer shut-down proceduere. (SOP# LAA-sect1on B.)

Quality Control:

1. Establish a standard curve with the standards listed above
A laboratory blank will be analyzed and must be less than the
detection limit, otherwise troubleshooting must be performed.
Record the check standard 1n the check book. The concentration
should remain consistent from run to run. If not, necessary
troubleshooting must be performed before continuing (check
reagents, purnn tubing, etc.).

2. A quality control calibration standard of 0.100 mg/L 1s to be
analyzed, at a minimum, after every 10 samples. If less than
10 samples are analyzed, a calibration standard 1s still required.
The last sample analyzed 1n the run Is to be the calibration
standard. These standards must be within the acceptable ranqes
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or the samples run after the last acceptable check standard are
to be reanalyzed. Record the calibration standards In the
quality control book. The confidence limits are noted In the
quality control book.

3. Duplicate and spike a minimum of 1 out of 10 samples. If less
than 10 samples are analyzed, a duplicate and spike are still
required. Duplicates are to be averaged. Spike recoveries
and duplicates are to be within acceptable ranges or trouble-
shooting must be performed.

Calculations:

1. Calculate with Lachat QuIkChem software, 1n the concentration
mode, using the IBM XT computer.
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ALKALINITY - AUTOANALYZER

Scope and Application: This method Is applicable to drlnklnq water,
surface water, aroundwater and wastewater.

Reference: EPA 1983, Method 310.2
Lachat Instruments 1986, Method 10-303-31-1-C

Sample Handling: Refrigerate at 4*C and analyze within 14 days of collection.

Detection Limit: 5.0 mg/L as CaCOs

Optimum Concentration Range: 5.0 - 500 mg/L

Instrument Conditions:

1. Pump speed: 35
2. Cycle period: 60 seconds
3. Load period: 30 seconds
4. Inject period: 15 seconds
5. Inject to start of peak period: 10 seconds
6. Inject to end of peak period: 56 seconds
7. Gain: 150 x 10
8. Zero: 180
Q. Interference filter: 410 nm

10. Sample loop: 90 cm
11. Standards for curve set-up: 0, 20.0, 50.0, 100, 250, 500 mg/L.

Reagent Preparation: (Prepare fresh every 6 months, unless otherwise stated.]

1. Degassed M1111-Q water - 2 options:

a. Boll mil-Q water vigorously for 5 minutes. Cool and store
In cubltalner.

b. Bubble helium, using the fritted gas dispersion tube, through
the M11M-Q water (15 nrtn/20 L.) Store In cubltalner.

2. Stock alkalinity standard (1000 mg/L as NayCOi): In a 1 liter
volumetric flask, dissolve 1.060 g of anhydrous primary standard
grade sodium carbonate (Na?C03~dr1ed at 140"C for 4 hours) In
approximately 900 mL of helium purged M11H-Q water, and dilute
to mark.
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3. Standards: (Prepare fresh every 2 months.)

Concentration Letter Volume of
of Standard Identifier Alk. Standard

0 mg/L A 0 200 ml
5 mg/L B 1.0 200 ml

20.0 mg/L C 4.0 200 mL
50.0 mg/L D 10.0 200 ml
100 mg/L E 50.0 500 mL
250 mg/L F 125.0 500 mL
500 mg/L 6 100.0 200 mL

NOTE: Final volumes are not the same!
Computer refers to standards by letter.

4. Sodium hydroxide (0.1M): In a 1 liter flask, dissolve 4.0 g sodium
hydroxide (NaOH) and dilute to the mark with M1111-Q water.

5. Hydrochloric acid (0.1H); In a 1 liter flask, dilute 8.3 mL of
concentrated HCL In M1111-Q water and dilute to the mark.

KHP buffer (25.0 mM. pH 3.1): In a 1 liter flask, dissolve 5.10 g
htnof potassium acid phtnalate (KHP) (KHCaH^J 1n approximately 500 mL

of helium purged Mil 11-0 water. Add 87.6 mL of 0.1M HCL and dilute
to the mark. Adjust the pH of the buffer to 3.1 with 0.1M HCL or
0.1M NaOH. STORE IN GLASS AND PREPARE MONTHLY!

Methyl orange reagent: In a 1 liter volumetric flask, dissolve
0.125 g of methyl orange Indicator 1n about 700 mL of helium-purged
M1111-0 water and dilute to the mark. Store In glass!

Samples must be diluted to obtain concentrations within the
optimum working range.

2. The gain and zero settings are guidelines and must be adjusted
each day to optimize.

3. The alkalinity standards can be combined with chloride and
sulfate standards for use with the 3 channel method.

4. Turbidity will Interfere. Samples must be filtered prior to
analysis. (Use Whatman II or 14.)

5. Color will Interfere, dilute the sample and also spike this
sample to confirm the quality of the result.

System Operation:

A. Refer to "Auto Analyzer Operation start-up procedure."
(IOP# LAA-sectlon A)
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B. Analyze a blank and an ERA check standard at the beginning of
each run.

C. Use 125 mg/L for the spike level.

D. The calibration check standard Is 100 mg/L (D).

E. Refer to "Auto Analyzer shut-down procedure". (IOP# LAA-sect1on B)

Quality Control:

1. Establish a standard curve with the standards listed above
A laboratory blank will be analyzed and must be less than the
detection limit, otherwise troubleshooting must be performed.
Record the check standard 1n the check standard book. The
concentration should remain consistent from run to run. If
not, necessary troubleshooting must be performed before
continuing (check reagents, Dump tubing, valves, etc.).

2. A Duality control calibration standard of 100 mg/L 1s to be analyzed,
at a minimum, after every 10 samples. If less than 10 samples are
analyzed, a calibration standard is stm required. The last sample
analyzed in the run 1s to be the calibration standard. These
standards must be within the acceptable ranges or the samples run
nfter the last acceptable check standard are to be reanalyzed.
Record the calibration standards 1n the Quality control book. The
acceptable limits are noted 1n the quality control book.

3. Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.
Duplicates are to be averaged. Spike samples with a standard In a
1:1 ratio of sample to standard. (Example: 5 mL sample + 5 ml
20.0 standard.) Spike recoveries and duplicates are to be within
acceptable ranges or troubleshooting must be performed.

Calculation:

1. Calculate with Lachat QuIkChem software, 1n the concentration
mode, using the IBM XT computer.
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CHLORIDE - AUTOANALYZER

Scope and Application: This method Is applicable to drinking water,
surface water, groundwater, and wastewater.

References: EPA 1983, Method 325.2
Lachat Instruments 1986, Method 10-117-07-1-B

Sample Handling: Refrigerate at 4*C and analyze within 28 days of collection,

Detection Limit: 1.0 mg/L.

Optimum Concentration Range: 1.0 - 100 mg/L

Instrument Conditions:

1. Pump speed: 35
2. Cvcle speed: 30 seconds
3. Load period: 15 seconds
4. Inject period: 15 seconds
5. Inject to start of peak period: 8 seconds
6. Inject to end of peak period: 35 seconds
7. Gain: 200
8. Zero: 250
9. Interference filter; 480 nm

10. Sample loop: 20 cm
11. Standards for curve set-up: 0, 10.0, 20.0, 50,0, 80.0, 100.

Reagent Preparation: (Prepare fresh every 6 months, unless otherwise noted.)

1. Degassed M1111-Q water - 2 options:

a. Boll M1111-Q water vigorously for 5 minutes. Cool and store
In cubltalner.

b. Bubble helium, using the fritted gas dispersion tube, through
the M11H-Q water. (15 m1n/20 L.) Store In cubltalner.

2. Stock chloride standard (1000 mg/L Cl): In a 1 liter volumetric
flask, dissolve 1.648 g of primary grade sodium chloride (NaCl),
previously dried at 103*C, 1n 500 ml M1111-Q water. Dilute to
the mark and invert to mix.
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3. Standards: (Prepare fresh every 2 months.)

Concentration Letter Volume of
of Standard Identifier Cl Standard

0 mg/L A 0 200 ml
5 mg/L B 1.0 200 mL

10.0 mg/L C 2.0 200 mL
20.0 mg/L D 4.0 200 mL
50.0 mg/L E 25.0 500 mL
80.0 mg/L F 40.0 500 mL

100 mg/L G 20.0 200 mL

Note: Final volumes are not the same!
Computer refers to standards by letter.

4. Stock mercuric thlocyanate reagent: In a 1 liter volumetric flask,
dissolve 4.17g of mercuric thlocyanate (Hg(SCN)2) In one liter of
methanol. Invert to mix. Store In amber glass.

CAUTION: Mercury 1s a very toxic metal. WEAR GLOVES!

5. Stoclrferric nitrate reagent (O.SM): In a 1 liter volumetric flask,
dissolve 202.Og of ferric nitrate (Fe(N03)3 • 9^0) In approximately
800 mL of delonlzed water. Add 25 mL of concentrated nitric add
and dilute to one liter. Invert to mix.

6. Combined color reagent: Mix 150 mL of stock mercuric thlocyanate
solution with 150 mL of stock ferric nitrate reagent and dilute to
1000 mL with delonlzed-water. Vacuum filter through a 0.45 micron
membrane filter.

Notes:

1. Samples must be diluted to obtain concentrations within the optimum
working range.

2. The gain and zero settings are guidelines and must be adjusted each
day to optimize.

3. The chloride standards may be combined with alkalinity and sulfate
standards for use with the 3 channel method.

4. Any sample with turbidity must be filtered prior to analysis. (Use
Whatman #1 or #4.)

5. Color 1s an Interference, dilute the sample and also spike this
sample to confirm the quality of the result.
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System Operation:

A, Refer to "Auto Analyzer Operation Start-up procedure".
UOP# LAA-sect1on A)

B. Analyze a blank and an EPA check standard at the beginning of
each run.

C. Use a 40 ppm Cl for the spike level.

0. The calibration check standard is 50 mg/L (E) .

E. Refer to "Auto Analyzer Shut-down procedure".
UOP# LAA-sect1on B)

Quality Control:

1. Establish a standard curve with the standards listed above
A laboratory blank will be analyzed and must be less than the
detection limit, otherwise troubleshooting must be performed.
Record the check standard in the check standard book. The
concentration should remain consistent from run to run. If
not, necessary troubleshooting must be performed before
continuing (check reagent, pump tubing, valves, etc.).

2. A quality control calibration standard of 50.0 mg/L is to be
analyzed, at a minimum, after every 10 samples. If less than 10
samples are analyzed, a calibration standard is still required.
The last sample analyzed In the run 1s to be the calibration
standard. These standards must be within the acceptable ranges
or the samples run after the last acceptable check standard are
to be reanalyzed. Record the calibration standards In the quality
control book. The acceptable limits are noted in the quality
control book.

3. Duplicate and spike a minimum of 1 out of 10 samples. If less than
10 samples are analyzed, a duplicate and spike are still required.
Duplicates are to be averaged. Spike samples with a standard in a
1:1 ratio of sample to standard. (Example: 5 ml sample + 5 mL
20.0 standard.) Spike recoveries and duplicates are to be within
acceptable ranges or troubleshooting must be performed.

Calculations:

1. Calculate with Lachat QuIkChem software, In the concentration
mode, using the IBM XT computer.
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CYANIDE, TOTAL

Scope and Applicat ion: This me'thod is app l i cab le to the determination of
cyanide in drinking water, surface water, ground-
water, sludges, soils, and industrial was tes .

Method: Dist i l la t ion, Spectrophotometric

Reference: EPA 1983, Method 335.2

SW-846, Method 9010

Standard Methods, 16th Edition, Method 412.

Detection Limit: 0.005 mg/L

Optimum Range: 0.01 - 0,20 mg/L

Sample Handling: Preserve with sodium hydroxide to pH>12 and refrigerate
at 4"C. Analyze within 14 days.

Reagents and Apparatus:

1. Cyanide reflux distillation apparatus
2. Spectrophotometer, set at 578 nm
3. 25 mL and 50 mL graduated cylinders
4. Vacuum pump
5. Heating mantle
6. Thermometer
7. 250 mL volumetric flask
8. 50 mL mixing cylinders
9. Eppendorf macropipeter, 1-5 mL

10. Sodium hydroxide solution, 1.25N
11. Sulfuric acid, concentrated
12. Magnesium chloride solution
13. Sodium phosphate solution
14. Chloramine-T solution
15. Pyridine-barbituric acid solution
16. Deionized water
17. Bismuth nitrate solution
18. Sulfamic acid solution
19. Acetic acid, concentrated
20. Sodium thiosulfate crystals

Reagent Preparation: (Prepare fresh every 6 months, unless otherwise noted.)

1. Sodium Hydroxide, 1.25N: Dissolve 50.0 g NaOH in D.I. water and
dilute to 1 liter in a volumetric f lask. Store in p last ic Dottle.

2. Sodium Hydroxide, 0.25N: Dilute 200 mL of 1.25N sodium hydroxide
solution to 1 liter with D.I water in a volumetric f lask . Store
in plastic bottle. (This solut ion is used for diluting samples . )
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3. Magnesium Chloride Solution: D i sso l ve 510,0 g MgCl2 '6H20 in D.I.
water and dilute to 1 liter.

4. Sodium dlhydrogenphosphate Solution, 1M: D isso lve 138.0 g sodium
dihydrogenphosphate (NaH2P0 4 'HpO) in D.I water and dilute to 1
liter in a volumetric flask, [Store in refrigerator.)

5. Chloramine-T Solution: Dissolve 1.0 g chloramine-T in D.I. water
and dilute to 1UO mL in a volumetric f lask. Store in refrigerator.
Prepare fresh daily.

6. Pyridine-Barbituric Acid Reagent: Prepare in hood! Transfer 15.0 g
barbituric acid to a 250 ml volumetric flask. Wash down sides of
flask and wet barbituric acid with O.I. water. Add 75 mL pyrldine
with graduated cylinder and mix. Add 15 mL concentrated hydrochloric
acid and mix. Cool, dilute to 250 mL with D.I in a volumetric
flask and mix. Store in refrigerator. Place in a dark bottle for
storage.

7. Stock Cyanide Solution, 1000 mg/L: Dissolve 2.51 g KCN and 2.0 g
KOH and dilute to 1 liter with D.I. water In a volumetric
flask. Standardize against standard silver nitrate titrant each use.
Refer to Standard Methods, 16th Edition, pp. 336-337, Method 412C
for the standard procedure. Solution loses strength with time.
If, upon standardizing, the solution falls below 980 mg/L cyanide,
the stock must be remade; otherwise, prepare fresh every 6 months.
CAUTION: TOXIC!

8. Standard Cyanide Solution. 5 mg/L: Dilute 5 mL of stock cyanide
solution to 1 liter with D.I. water using a volumetric flasks.
Prepare fresh daily.

9. Bismuth nitrate Solution: Dissolve 30.0 g of BKNO^Jj in 100 mL of
O.I. water. While stirring, add 250 mL of concentrated acetic
acid. Stir until dissolved. Dilute to 1 liter with D.I. water.

10. Sulfamic Acid Solution: Dissolve 40.0 g of sulfamic acid in D.I.
water. Dilute to 1 liter.

11. Cyanide Standards: Prepare by pipetting the volumes noted below
into 250 mL volumetric f lasks, adding 50 mL of 1.25N NaOH, and
diluting to the mark with D.I. water. (The 1.25N NaOH must be
added-very important!)

Cyanide
mL of Standard Concentration

Cyanide Solution, 5 mg/L mg/L

0.5 0.01
1.0 0.02
5.0 0.10

10.0 0.20
20.0 0.40
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The colorimetric determination should be performed in the hood or
by the downdraft area.

2. If samples need to be diluted during the colorimetric determination,
take an aliquot of sample, using volumetric pipettes, and dilute to
50 tnL with 0.25N sodium hydroxide solution. Continue with procedure
as written.

3. After the addition of chloramine-T, CNC1 is formed. CAUTION: CNC1
is a toxic gas; avofd inhalation.

5. CAUTION: Use care in handling of samples with cyanide because of
the toxicity. Avoid skin contact, inhalation, or ingestion.
ALWAYS HAVE A RESPIRATOR IN AREA WHEN DOING THIS TEST.

If a sample begins to bump or back up the tube, quickly increase
the flow rate, pull out the Inlet tube, turn the heat off. The
distillation must be repeated on a fresh sample.

If a sample does boil over proceed as follows:

- Put on respirator
- Turn heat off (For your preelection, use gloves.)
- Pull inlet tube out
- Put sample Into hood

5. Oxidizing agents, such as chlorine, interfere by decomposing cyanides,
If chlorine Is believed to be present, put a drop of sample on
potassium iodide starch paper. If paper turns bluish, add a few
crystals of sodium thiosulfate (Na2$20i) to the sample, mix,
and retest. Continue adding sodium thiosulfate until free from
chlorine. Then, add 0.1 g sodium thiosulfate in excess.

6. Sulfides interfere by forming thiocyanate at a high pH. If sulfides
are believed to be present, put a drop of sample on lead acetate
test paper treated with acetic acid buffer solution at pH 4.
Darkening of paper indicates sulfides. If sulfides are present,
add 50 mL of bismuth nitrate solution after the air rate is set
through the air inlet tube. Mix for 3 minutes prior to addition
of H^SOa. Alternatively, Cd(N03 )2

<4H20» CdCO, or PbC03 can be
added after the distillation, but prior to color development.
Bismith nitrate added prior to the distillation process is the
preferred choice.

7. Fatty acids, high carbonates, and aldehydes can interfere. Refer
to Standard Methods for troubleshooting.
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High concentrations of N03 and N02 can give false positive results,
If samples contain high concentrations of ^03 and/or NOj, add
50 mL of sulfamic ac id solution a f ter the air rate is set through
the air Inlet tube. Mix for 3 minutes prior to addit ion of

Procedure:

1. All glassware is to be soap and water washed, tap rinsed, and
deionized rinsed prior to analyses. Dichromate and acetone may
also be used to clean the glassware prior to the soap and water
wash.

2. The standard curve is to consist of the following standards:

deionized water blank
0.01 mg/L
0.02 mg/L
0.10 mg/L
0.20 mg/L
0.40 mg/L

These standards do not have to be carried through the distillation
step.

3. Connect and set up cyanide reflux distillation apparatus as shown
in Figure 2. (See pg. CN1-7)

4. Pour 500 ml of sample Into cyanide distilling flask. If a solid
or semi-solid sample Is to be analyzed, use a 1-5 g sample size
and add 500 mL of D.I. water to the distilling flask. {Record
the amount of sample used.)

To Spike: Add 10 mL of standard cyanide solution to the 500 mL
of sample.

5. Using a graduated cylinder, add 50 mL 1.25N sodium hydroxide to
the absorber tube and connect.

6. Turn on vacuum pump and adjust so that one bubble per second
enters the distillation flask through the air inlet tube.

7. Add 50 mL of Bi(N03)3 solution to flask.

8. Slowly add 25 mL concentrated sulfuric acid through the air inlet
tube. Rinse the tube with O.I. water and wait for about 2-3
minutes, until the sulfuric add has been dispersed into the
sample.

9. Using a graduated cylinder, add 20 mL magnesium chloride solution
into the air inlet tube and rinse the tube with D.I. water.
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10. Turn heating mantle on to 60-63% of scale. Watch vacuum rate
carefully and adjust as necessary maintaining a rate of one
bubble per s e c o n d . A s the temperature increases, bubbling
increases, and the solution can be drawn from the absorption tube
or blown out the air inlet tube. Reflux for one hour after the
sample comes to a boil.

11. Turn off heat and continue vacuum for 15 minutes.

12. Disconnect absorber and shut off vacuum pump.

13. Pour solution from absorber tube into a 250 ml volumetric flask.
Using O.I. water, rinse the absorption tube (3 times) and add to
the volumetric flask. Dilute to mark with washings from the
absorber. Mix by Inverting.

Note: Steps 14-19 should be done under the hood.

14. Pour 50 mL of the distillate into a 100 mL mixing cylinder. If
less than 50 mL of sample is used, dilute to 50 ml with 0.25N NaOH
solution.

15. Add 15 mL sodium phosphate solution.

16. Using the Eppendorf microplpeter, add 2 mL chloramine-T solution.
Mix and wait 1 to 2 minutes.

Note: Sulfide will form a cloudy precipitate with the addition
"oTThe chloramine-T. If any cloudiness is seen, treat the distillate
with CdC03 to remove excess sulflde. If precipitate is very
heavy, redistHl sample adding additional B1N03 solution.

17. Using the Oxford macropipeter, add 5.0 mL pyridine-barbiturlc acid
solution.

18. Add D.I. water to the 100 mL mark. Stopper and mix.

19. After 8 but before 15 minutes, read absorbance on a spectrophoto-
meter set at 578 nm. Use slpper cell and zero spectrophotometer
with the undistllled reagent blank.

Quality Control:

1. Establish a standard curve with the standards listed in the
procedure section. Record the absorbance of the 0.10 mg/L
standard in the absorbance check book. The absorbances should
remain consistent from run to run. If not, check the wavelength,
spectrophotometer bulb, solutions and do other necessary
troubleshooting.
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2. A reagent blank is to be analyzed with each set of samples. This
blank is to be carried through the distillation steps as a check
for contamination.

3. A quality control calibration standard of 0.10 mg/L cyanide is to
be analyzed initially, and at a minimum after every 10 samples.
This standard is to be carried through the entire procedure
including the distillation step. The last sample analyzed in
the run is to be the calibration standard. These standards must
be within acceptable ranges or the samples run after the last
acceptable check standard are to be reanalyzed. Record the
calibration standards in the quality control book. The confidence
limits are noted in the quality control book.

4. Duplicate and spike a minimum of 1 out of 10 samples. If less
than 10 samples are analyzed, a duplicate and spike are still
required. Duplicates are to be averaged. Spike recoveries and
duplicate results are to be within acceptable ranges.

5. Aqueous and solid/semi-solid samples are separate matrices.
Duplicates and spikes are required for each matrix type.

Calculation: Calculate the cyanide in the samples as follows:

CN, mg/L * A x 250

A = concentration from standard curve
B 3 ml of original sample for distillation
C = ml of color development

Calculate the spike recovery as follows:

(Spike value - sample value) x 100 = % recovery
UtTD
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B) HAZLETON PROCEDURES



VOLATILE ORGANICS ANALYSIS USING HAZLETON'S METHOD

Within this Appendix Is a standard operating procedure (SOP) describing the
method to be used by Hazleton Laboratories America, Inc., In analyzing samples
for volatile organic compounds. The following supplements Information 1n the
method description.

The VOC target analyte list for this study based on prior data collected at
the site 1s:

1. tetrachloroethene
2. trlchloroethene
3. c1s-l,2 dlchloroethene
4. trans-1,2 dlchloroethene
5. vinyl chloride
6. 1,1,1 trlchloroethane
7. 1,1 dlchloroethane
8. chloroethane
9. 1,2 dlchloroethane
10. 1,2 dlchloropropane

Spiking compounds to be used for HS/MSD samples at a 20 ppb spike are:

1. trlchloroethene
2. c1s-l,2 dlchloroethene
3. 1,1,1 trlchloroethane
4. chloroethane
5. benzene

Surrogates to be used are:

1. 1,4-dlchlorobenzene (for HECD)
2. flurobenzene (for PID)

Method recovery data are not currently available for one of the target
compounds (chloroethane), but will be available prior to use of the method.

Quality assurance objectives will be as stated 1n the method SOP with the
following exceptions:

a. Prepare calibration standards at a minimum of three concentration
levels. One of the standards should be at a concentration near, but
above, the MOL and the other concentrations should correspond to the
expected range of concentrations found In the samples or should define
the working range of the detector.

b. Acceptable spike recoveries should be 85 to 115 percent. Surrogates
recoveries acceptable ranges are from 80 to 120 percent. Samples will
be re-analyzed If outside the surrogate range. If surrogate
recoveries are outside the acceptable range on re-analysis the data
will be flagged and footnoted as such.
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c. Instruments will be recalibrated when results of continuing
calibration exceed 20 relative percent difference (RPD) from the
1nt1t1al calibration for target compounds and 40% for non-target
compounds.

d. Matrix spike/matrix spike duplicate will be performed with each set of
twenty or less samples analyzed with 15% RPD as acceptance criteria.

e. A method blank will be run at least dally.

f. Hazleton will be responsible for an Initial data assessment of GC-
GC/MS confirmation data. Any unresolved problems will be addressed in
their case narrative. Any GC-GC/MS data that remain unresolved will
be flagged, with limitations noted.

Reportables for the GC analysis using Hazleton's method will consist of:

a. Initial calibration summary and chromatograms
b. Continuing calibration summary.
c. QC package Including MS/MSD recoveries and RPDs with chromatograms.
d. Blank package Including blank summary table with chromatograms.
e. Sample results and chromatograms.
f. Case narrative containing summary of any QC, sample, shipment and

analytical problems, and documentation of all Internal decision tree
process used. Outline problems encountered and final solutions.

Hazleton 1s Instructed to analyze field blank samples prior to analyzing tip
blank samples. If the field blank 1s "clean" at the method detection limit,
the trip blank will not be analyzed.

Samples for GC/MS confirmation will be preselected based on results of prior
sampling. Samples will be selected to cover the range of concentrations
detected with a uniform distribution within the range.

GC/MS will be used to confirm the presence of detected compounds by Hazleton's
method. Instrument conditions will conform to those used for CLP RAS
volatlles analysis. A 25 ml purge volume will be used rather than the normal
5 ml 1n order to provide approximately comparable sensitivity (see Appendix A
for detection limits).

Double the normal sample volume (4, 40 ml VOA vials) will be collected for all
VOC analyses. This will allow some flexibility 1n the selection of samples
for confirmation by GC/MS and provide sufficient sample for MS/MSD analyses.
A minimum of 10X GC/MS confirmation of samples 1s anticipated.

If dilutions are performed, results of analysis for both diluted and undiluted
samples must be reported.
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PROCEDURE TITLE: Determination of Volatile Synthetic Organic Compounds
1n Water by Purge and Trap Method

AREA OF APPLICABILITY: Hazleton Laboratories America, Inc.
Environmental Analysis

SCOPE AND APPLICATIONS:

1. This method covers the determination of these 36 volatile organic*

Parameter

Chloroethane
Benzene
Bromodlchloromethane
Bronw form
Bromomethane
Carbon tetrachlorlde
Chlorobenzene
2-Chloroethyl vinyl ether
Chloroform
Chloromtthane
D1bromoch1oromethane
1.2-01chlorobenzent
1.3-D1ch1orobenzene
1.4-D1chlorobenzene
1.1-01chloroethane
1.2-01ch1oroethane
1 ,l-01chloroethane -̂ -a-
ds-1,2-01chloro«thane
trans-1,2-D1ch1oroethane
Dlchloromethane
1,2-01chloropropant
c1s-l,3-01chloroproptnt
trans-1,3-01ch1oropropene
Ethylbenzene
Styrent
1.1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Trlchlorocthane
1.1.2-Trlchloroethane
Trlchloroethene
Trlchloroflouromethane
Vinyl chloride
0-Xylene
m-Xylene
p-Xylene

CAS Number

75-00-3
71-43-2
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
100-75-8
67-66-3
74-87-3
124-48-1
95-50-1
541-73-1
106-46-1
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
75-09-2
78-87-5
10061-01-5
10061-02-6
100-41-4
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-69-4
75-01-4
95-47-6
108-38-3
106-42-3



DRAFT
MP-P601.P602-MA
PAGE 2 OF 12
DATE:
REPLACES: 03/26/87
SECTION: 6004

2. This 1s a purgt and trap GC method applicable to the determination of the
compounds listed above 1n drinking water, ground water, and wastewater.

3. The GC conditions and quantHatlon limits for each parameter are listed In
Table 1.

PRINCIPLE:

1 An Inert gas 1s bubbled through a 5.0-mL water sample contained In a
specially designed purging chamber. The volatile* are efficiently
transferred from the aqueous phase to the vapor phase. The vapor phase 1s
swept through a solvent tube where the volat11es are trapped. After the
purge 1s completed, the trap Is heated and backflushed with gas to desorb
the volatile* Into a SC system. A temperature program 1s used In the GC
system to separate the volatlles before detection with a photolonlzatlon
detector and then a hal1de-spedf1c detector (connected In series).

2. GC-MS according to Method 524.1 can be used to confirm GC Identifications
and measurements 1f sufficient concentrations are present.

SENSITIVITY. PRECISION. ACCURACY:
*

The limits of detection listed In Table 1 represent sensitivities that can be
achieved 1n ground water In the absence of Interference.

Interlaboratory precision and accuracy data for some compounds have been
published by the U.S. EPA (Federal Register, Methods 601 and 602. References 5
and 6). Preliminary In-house precision and accuracy for this method are
presented In Tables 2 and 4.

REFERENCES:

1. U.S. Environmental Protection Agency, "National Primary Drinking Water
Regulations,• Fed. Register. 4fi<141) (November 13, 1985).

2. U.S. Environmental Protection Agency. Method 501.1, "The Analysis of
Trlhalowtthanes In Finished Waters by the Purgt and Trap Method,1
Environmental Monitoring and Support Laboratory, Cincinnati, Ohio
(November-1979).

3. U.S. Environmental Protection Agency, Method 502.1 for "Volatile
Halogenated Organic Compounds 1n Water by Purge and Trap Gas
Chroraatography," Environmental Monitoring and Support Laboratory,
Cincinnati. Ohio (November 1985).

4. U.S. Environmental Protection Agency, Method 503.1 for "Volatile Aromatic
and Unsaturated Organic Compounds 1n Water by Purge and Trap Gas
Chromatography," Environmental Monitoring and Support Laboratory,
Cincinnati, Ohio (November 1985).
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5. U.S. Environmental Protection Agency, Method 601 for "Purgeable
Halocarbons 1n Municipal and Industrial Wastewater," Fed. Register.
4i(209) (October 26, 1984).

6. U.S. Environmental Protection Agency, Method 602 for "Purgeable Aromatks
In Municipal and Industrial Wastewater,11 Fed. Register. 49(209)
(October 26. 1984).

7. Minnesota Department of Health, "Determination of Volatile Organic* 1n
Mater by Purge and Trap Method, M1nn. OOH, Division of Environmental
Health, Method Code 465-B (January 10, 1983).
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David C. Hills
Environmental Analysis

REVIEWED BY:
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Manager, Quality Assurance Unit
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SAFETY PRECAUTIONS:

1. The toxiclty or cardnogenlclty of chemicals used 1n this method has not
been precisely defined; each chemical should be treated as a potential
health hazard, and exposure to these chemicals should be minimized. Each
laboratory 1s responsible for maintaining awareness of OSHA regulations
regarding safe handling of chemicals used in this method. Additional
references to laboratory safety are available for the Information of the
analyst.

2. The following method analytes have been tentatively classified as known or
suspected human or mammalian carcinogens: benzene, !,4-d1ch1orobenzene,
haxachlorobutadlene, tetrach1oroethenet trlchloroethene, carbon
tetrachlorlde, b1s-2-chloro1sopropyl ether, 1,2-dlchloroethane,
1,1,2,2-tetrachloroethene . 1,1,2-tr1chloroethanet chloroform,
1,2-d1bromomethane, and vinyl chloride. Pure standard materials and stock
standard solutions of these compounds should be handled In a hood. A
NIOSH/MESA approved toxic gas respirator should be worn when the analyst
handles high concentrations of these toxic compounds.

INTERFERENCES:

1. Samples may be contaminated during shipment or storage by diffusion of
volatile organ1cs through the septum seal Into the sample. Field blanks
must be analyzed to determine 1f contamination has occurred.

2. During analysis, major contaminant sources are volatile materials In the
laboratory (dlchloromtthane and chloroform) and Impurities In the Inert
purging gas and the sorbent trap. The analytical system must be
demonstrated to be fret from contamination by running laboratory blanks
under the condition of analysis. When potential Interfering peaks are
noted 1n laboratory reagent blanks, the analyst must eliminate the problem
before analyzing samples. The use of polytetraflouroethylene (PTFE)
tubing and thread solvents, and stainless steel flow controllers should be
used where applicable 1n the system.

3. Interfering contamination may occur when a sample containing low
concentrations of volatile organic compounds Is analyzed Immediately after
a sample containing relatively high concentrations of volatile organic
compounds. Rinsing the sample syringe and purging device twice with
organic free water between samples 1s a preventatlve technique. Screening
of samples on a alternate system by head space/direct Injection can be
used when levels requiring dilutions are suspected. Analyses of
laboratory reagent blanks must be run after analysis of a sample
containing high levels, to demonstrate acceptable background levels.

4. The lamp window on the photolonlzatlon detector will have to be cleaned
occasionally because of a film build up that reduces sensitivity. Excess
water will cause a negative baseline deflection 1n the baseline (PIO).
The method provides for a trap bake period to prevent this problem.
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QUALITY ASSURANCE/QUALITY CONTROL:

1. The performance of the entire analytical system can be checked dally using
the data collected from the analysis of method blanks, field blanks,
sample matrix spikes, sample matrix spike duplicates, and calibration
check standards.

2. The performance of the analytical system for each Individual sample and
standard Is monitored by the use of surrogate standards. Results for the
surrogates should be within ± 20X of the true value (2 vg/i
l,4-D1chlorobutane and 5 n9/L fluorobenzene).

3. EPA quality control check standards are run at least quarterly. If
measured analyte concentrations are not within acceptance limits provided
with sample, check the entire analytical procedure to locate and correct
the problem source.

APPARATUS AND EQUIPMENT

1. Sample containers. Forty-mi 111 liter screw cap vials with PTFE-faced
slHcone septum seals. Wash vials and seals with detergent, rinse with
tap, distilled water, and dry at 105*C (septum dry for 1 hour only), allow
to cool 1n area known to b* free of organlcs.

2. Purge and Trap System (Tekmar LSC-2)
2.1 All filass Purging Device. Capable of accepting 5-*l samples with a

water column at least 3 cm deep. A glass frit Installed at the base
of sample chamber allowing the purge gas to pass through the water
column as finely divided bubbles with a diameter <3 rm at the origin.

2-2 Volatile Trap. At least 25 cm long and have an Inside diameter of at
least 0.105 In. starting from the Inlet, the trap must contain the
following amounts of adsorbents: 1/3 of 2,6-d1pheny1ene oxide
polyaer, 1/3 of silica gtl, and 1/3 of coconut charcoal. Prior to
dally use, the trap Is conditioned for 10 minutes at 220*C while
back flushing with an Inert gas flow of at least 20 mL/mlnute. The
trap effluent 1s vented to the room.

2.3 De sorter. Capable of rapidly preheating the trap to 180*C, then
desorblng the trap to the SC column while maintaining the temperature
at

3. Sas Chromatooraphv System

3.1. Sas Chromatooraph (Vartan 3700 GC). Capable of temperature
programing and achieving an Initial column temperature of 30*C.
Variable-constant differential flow controllers capable of
maintaining constant flow rates throughout the desorptlon and
temperature program.
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3.2 Sas ChromatooraDhv Column. 60 m x 0.75 mm 1.d. wide bore glass
capillary, coated with VOCOL (Supelco No. 2-3731) at 1.50 ma df.
The column flow rate of htHum carrier gas Is established at
15 ml_/m1nute, make-up gas flow rate of helium carrier gas 1s
established at 15 ml/minute. The column temperature Is programmed to
hold at 30'C for 8 minutes; Increased to 190*C at 4*C/m1nutt, or
until all expected compounds have eluted. Sample chromatograms
obtained with the above column are presented 1n Figures 1 and 2.

3.3 Two detectors in series are utilized 1n this method. First, a
nondestructive photolonlzatlon detector capable of detecting
compounds with an 1on1zat1on voltage less than or equal to the energy
of the ultraviolet light source. Second, an electrolytic
conductivity detector specific for halogenated compounds (Hall 700A).

3.4 HNU photolonlzatlon detector (HNU-Systerns, Inc., Model PI-52)
equipped with a 10.2 eV ultraviolet lamp- Table 4 shows accuracy and
precision data collected with this detector. Estimated Instrument
detection limits are expressed 1n Table 3. The PIO operating
conditions are as follows:

Detector bast temperature: 170'C
Detector Input: 10
Detector offset: 360
Recorder attenuation: 32
Carrier gas: Helium at total 30 mL/m1nute

3.5 Tracor Hall Model 700A electroconductlvlty detector. Table 2 shows
accuracy and precision data collected with this detector. Instrument
detection limits are expressed 1n Table 1. The operating conditions
used to collect these data are as follows.

Reactor tub*: Nickel 1/16 1n. 00
Reactor temperature: 900'C
Reactor base temperature: 250*C
Electrolyte: 100% n-propyl alcohol
Electrolyte flow rate: 0.8 mL/m1nute
Reaction gas: Hydrogen at 40 mL/mlnute
'Carrier gas: Helium at total 30 mL/m1nute

3.4 Svrlnge and Svrlnae Valves

3.4.1 Syringes - 5-mL glass hypodermic with Luerlock tip (two each)

3.4.2 Micro syringes - 25 and 100 uL
3.4.3 Gas syringe - 1.0 and 5 ml, gas tight with shut off valve
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3.5 Miscellaneous

5.5.1 Standard storage containers - 3.7-ml screw cap amber vials

5.5.2 M1n1ntrt valves - Screw cap
REAGENTS

1. Methanol, demonstrated to be free of analytes (spike 100 ml Into S-mL
reagent water and analyze. Should produce less than 0.4 wg/L response).

2. Reagent water, producing less than 0.2 yg/L response for those compounds
that are monitored. Prepare by boiling distilled or natural waters for
15 minutes followed by a 1-h purge with Inert gas while temperature 1s
held at 90*C or carbon filtered. Store 1n clean, narrow mouthed crimp top
PTFE-Hned septa bottles.

3. Stock standard: Commercial mixed stock solutions are available (Suptlco
Purgeables A, 8, and C) that contain most of the compounds of Interest at
a concentration of 0.2 mg/mL. Stock solutions must be prepared from neat,
as follows for those compounds not Included 1n the commercial mixes.H)

3.1 Methanol (24.5 ml) 1s placed In a 25-mL volumetric flask. Allow
flask to stand unstoppered for 10 minutes or until all alcohol-wetted
surfaces have dried and tare.

3.2 Using a 100-vL syringe, add 50 mg of assayed reference material to
the flask. Be sure that the drops fall directly Into the alcohol
without contacting the neck of the flask. Retare the flask and add
50 mg of the next compound. Repeat process until all compounds have
been added.

3.3 Dilute to volume, and stopper. Mix by Inverting flask several
times. The resulting solution will contain each analyte at a
concentration of 2.0 mg/mL.

3.4 Store stock standard solutions 1n 3-mL vials equipped with PTFE
m1nInert valve tops at <0*C. All standards must be replaced each
month.

O) The following compounds must be made from neat: C1s-l ,2-01chloroethane,
o-xylene, m-xyltnt, p-xylene, 1,3-D1chlorobenzene, 1,4-Olchlorobenzene,
l,2-01ch1orobenzene, Styrene.
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3.5 Secondary Dilution Standards. Using stock standards, prepare
secondary dilution standards 1n methanol. Th« secondary dilution
standards are prepared at concentrations that can easily be diluted
to prepare aqueous calibration standards that will bracket the
working range of the method.

3. S.I To prepare secondary dilution standards place 9.0 ml of
methanol Into a 10 ml volumetric flask.

3.5.2 Inject exactly 250 uL of the Supelco Purgeable A stock
solution, 250 yL of the Supelco Purgeable B stock solution,
and 25 vl of the stock solution prepared from neat (above)
Into the methanol. When prepared as above, the solution will
contain each analyte at a concentration of 5 ng/yl.

Separate secondary dilution standards should be prepared
week Ty, for the gases from the Supelco Purgeables C mix.

3.5.3 Store secondary dilution standards In 3-mi. glass vials
equipped with PTFF m1n Inert valve screw tops. Storage
conditions and times described for stock standard solutions
also apply to secondary dilution standard solutions.

4. Sample spiking solution: Place 9.5 ml. of methanol Into a 10 ml volumetric
flask, add 250 vl of Supelco Purgeable A or Supelco Purgeable B (not
both). Dilute to volume and mix. The resulting solution will contain the
analytes listed 1n Table 5 at a concentration of 5 ng/vl. Store at
<0'C. The sample spiking solution should be discarded after 1 month.

5. Surrogate standard: Prepare from neat 1,4-Olchlorobutane (50 mg) and
flourobenzene (125 mg) as In Section 3 above. The resulting stock
solution will contain bromochloromethane at 2.0 mg/mL and flourobenzene at
5.0 mg/mL.

5.1 Dilute 25 nl of stock 1ft 25 ml of methanol. The Internal surgogate
standard when prepared as above will contain 1 ,4-01chlorobutane at a
concentration of 2 ng/yl and flourobenzene at a concentration of 5

SAMPLE COLLECTION. PRESERVATION. AND STORAGE

1. Sample Collection

1.1 Replicate field blanks must be handled along with each sample set,
which 1s composed of the samples collected from the same general
sampling site at approximately the same time. At the laboratory,
fill a minimum of two sample bottles with reagent water, seal, and
ship to the sampling site along with empty sample bottles. Wherever
a set of samples 1s shipped and stored. It must be accompanied by
field blanks.
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1.2 For samples collected to determine compliance with total
trlhalofflethane regulations (40 CFR Part 141.30), add 2.5 to 3 mg
reducing agent per 40 ml to the empty sample bottles and blanks Just
prior to shipping to tht sampling site.

1.3 Collect all samples 1n duplicate (triplicate when high levels
requiring screening and dilution are suspected). Fill sample bottles
to overflowing. No air bubbles should pass through the sample as the
bottle 1s filled, or be trapped 1n the sample when the bottle 1s
sealed.

1.4 When sampling from a water tap, open the tap and allow the system to
flush until the water temperature has stabilized (usually about
10 minutes). Adjust the flow to above 500 mL/m1nute and collect
duplicate samples from the flowing stream.

1.5 When sampling from an open body of water, fill a 1-qt wide-mouth
bottle or 1-L beaker with sample from a representative area, and
carefully fill duplicate sample bottles from the 1-qt container.

2. Sample Preservation

2.1 The samples must be chilled to 4'C on the day of collection and
maintained at that temperature until analysis. Field samples that
will not be received at the laboratory on the day of collection must
be packaged for shipment with sufficient 1ce to ensure that they will
be at 4'C on arrival at the laboratory.

2.2 Sample Storage

2.2.1 Store samples and field reagent blanks together at 4'C until
analysis. The sample storage area must be free of organic
solvent vapors.

2.2.2 Analyze all samples within 14 days of collection. Samples not
analyzed within this period must be discarded and replaced.

CALIBRATION AND STANOAROIZATION

1. Calibration
Prepare calibration standards by carefully adding 20.0 to 50.0 vL of
secondary dilution standards to organic-free reagent water. Rapidly
Inject the alcoholic standard Into the expanded area of the filled
volumetric flask. Remove the needle as fast as possible after Injection.
Mix aqueous standards by Inverting the flask three times only. Discard
the contents contained In the neck of the flask. Fill the sample syringe
from the standard solution In the expanded area of the flask. Aqueous
standards are not stable and should be discarded after 1 hour.
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1.2 Aqueous calibration standards are prepared at the following
concentrations:

0.5 jig/L - 20 vL of secondary dilution standard Into 200 ml
of reagent water.

2.0 jig/L - 20 nL of secondary dilution standard Into 50 ml
of reagent water. -

5.0 yg/L - 25 uL of secondary dilution standard Into 25 ml
of reagent water.

20 yg/L - 20 »L of secondary dilution standard Into 5 ml
of reagent water.

50 ng/L - 50 vL of secondary dilution standard Into 5 mL
of reagent water.

1.3 Starting with the standard of lowest concentration, analyze each
calibration standard and tabulate peak height or area response versus
the concentration 1n the standard. The results can be used to
prepare a calibration curve for each compound. Check the validity of
the calibration curve dally by analyzing a mid- and low-range
calibration check standards.

1.4 All of the peaks contained 1n the standard chroraatograms must be
sharp and symmetrical. Peak tailing significantly 1n excess of that
shown In tht method chromatogran (Figures 1 and 2) must be
corrected. If only the peaks elutlng before chloroform or
ethylbenzene (Hall/PIO) give random responses or unusually wide peak
widths, are poorly resolved, or are missing, the problem 1s usually
traceable to the trap/desorber. If only bromlnated compounds show
poor peak geometry or do not properly respond at low concentrations,
replace tht trap. Excessive detector reactor temperatures can also
cause low bromoform response. If negative peaks appear 1n the
chroMtofram, replace the 1on exchange column and replace the
electrolyte 1n the detector.

PROCEDURE

1. Initial Conditions. Adjust purge gas (helium) to 40 mL/m1nute. Establish
SC conditions equivalent to those presented 1n Section 3 of 'Equipment and
Apparatus."

2. Trao Conditions:

Purge 10 minutes at <30'C
Oesorb 4 minutes at 180'C
Bake 10 minutes at 220'C
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3. Before processing any samples, an organic free water blank (see Reagent
Mater) 1s analyzed to check the analytical system for Interferences. Two
calibration check standards are then analyzed.

3.1 One standard at 20 yg/L (20 ul of secondary dilution standard
Into 5 mg reagent water) 1s used to check the validity of the
calibration curve. All target compounds must fall within ±20% of the
true value. If any compound falls this criteria, analyze a duplicate
20 tig/L calibration check. If the value(s) Is still off by more
than ±20%, then prepare a new calibration curve.

3.2 The second check standard at 0.5 tig/L (20 yL of secondary
dilution standard Into 200 ml reagent water) 1s analyzed and the
results used to document the sensitivity of the system for the target
compounds.

4. At least 10% or one sample per set should be spiked (10 yL spiking
solution Into the 5 mL sample syringe) and analyzed 1n duplicate.

4.1 If the recovery for a particular parameter does not fall within ±10%
of the expected value (10 ug/L), the results reported for that
parameter 1n all samples processed as part of the same set must be
labeled as suspect.

4.2 Check the precision between replicate analyses. A properly operating
system should perform with an average relative standard deviation of
less than 10%. Poor precision 1s generally traceable to pneumatic
leaks, especially around the sample purger and detector reactor Inlet
and exit (Hall 700A), to an Improperly adjusted lamp Intensity power
(PID), electronic problem, or sampling and storage problems.

5. Sample Introduction. Remove the plungers from two 5-mL syringes and
attach a closed syringe valve to each. Warm the sample to room
temperature, open the sample (or standard) bottle, and carefully pour the
sample Into on* of the syringe barrels to Just short of overflowing.
Replace the syringe plunger, Invert the syringe, and compress the sample.
Open the syringe valve and vent any residual air while adjusting the
sample volume to 5.0 mL. Add 5 wl of the Internal surrogate standard to
the sample through the syringe valve. Close the valve. Fill the second
syringe 1n an Identical manner from the same sample bottle. Reserve this
second syringe for a reanalysis 1f necessary.

Attach the sample syringe valve to the syringe valve on the purging
device. Be sure that the trap Is cooler than 30*C, then open the sample
syringe valve and Inject the sample Into the purging chamber. Close both
valves and Initiate purging. Purge the sample for 11.0 minutes
±0.1 minute at ambient temperature.

6. Start sample desorb and GC temperature program, and drain purge device,
rinse three times with organic free water.
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CALCULATIONS:

1. Identify each compound In the sample chromatogram by comparing the
retention time of the suspect peak to retention times generated by the
calibration standards.

2. Determine the concentration of the unknowns by using split calibration
curves or by comparing the peak height or area of the unknowns to the peak
height or area of the standards as follows.

Concentration of . Peak height sample x Concentration of
unknown (vg/L) Peak height standard standard (vg/L)

3. Report the results for the unknown samples In vg/L. Round off the
results to the nearest 0.1 vg/L for values less than 20 vg/L. Two
significant figures for values greater than 20 vg/L.
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TABLE 1. Retention times and minimum detection limits for
purgeable halocarbons. (Hall 700A)

Retention Detection
time limit *

Compound

Chloromethane 3.13 1.00 i
Vinyl Chloride 3.13 1.00 f
Chloroethane 3.55 1.00 #
Bromomethane 3.55 1.00 j
Trlchloroflouromethane 3.71 0.50 *
1,l-01ch1oroethene 4.32 0.36
Olchloromtthane 4.91 1.29
trans-1,2-D1ch1oroethene 5.25 0.28
I,1-D1ch1oroethane 6.02 0.28
c1s-l,2-01ch1oroethene 7.33 0.57
Chloroform 7.50 0.67
Bromochloromethane (I.S.) 8.00
1,1,1-Trlchloroethane 8.74 0.16
Carbon tetrachlorlde 9.38 0.41
l.2-01chloroethane 10.17 0.28
Trlchloroethene 11.91 0.54
1,2-D1chloropropane 12.62 0.29
Bromodlchloromethane 13.41 0.16
2-Chloroethy1v1nyl ether 14.88 0.86
ds-1.3-01chloropropene 15.36 0.31
trans-1,3-d1ch1oropropene 17.16 0.14
1,1,2-Trlchloroethane 17.56 0.39
Tetrachloroethene 18.12 0.28
Dlbromochloromethane 19.01 0.20
Chlorobenzene 20.96 0.69
Bromoform 24.06 1.26
1,1,2,2-Tetrachloroethane 25.00 0.50
1.3-01chlorobenzene 28.46 0.99
1.4-01ch1orobtnzene 28.88 0.99
1,2-01chlorobenzene 30.02 0.99

Column conditions: Sup«lco VOCOL coated 60m x .75mm wide bore capillary
column. Helium carrier rate at 15mL/m1n. Helium makeup gas at 15mL/m1n.
Column temperature held at 30'C for 8 mln. then programmed at 4*C/m1n. to
190*C.

* Detection limits based on 5 mL purge volume.
i Estimated detection limit.
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TABLE 2. Avtragt recovery and standard deviation for 20yg/l
calibration checks, purgeable halocarbons. (Hall 700A)

Compound

Chloromtthane
Vinyl Chloride
Chloroethane
Bromomethane
Trlchloroflouromethane
1,l-01chloroethene
Dlchloromethane
trans-1,2-01chloroethene
1,l-01ch1oroethane
c1s-l,2-D1chloroethene
Chloroform
Bromochloromethane (I.S.) *
I.1,l-Tr1chloroethane
Carbon tetrachlorlde
1,2-D1ch1oroethane
Trlchloroethene
1,2-01chloropropane
Bromodlchlorontthane
2-Chloroethylvlnyl ether
ds-1,3-D1chloropropene
tran$-l,3-Olchloropropene
1,1,2-Tr1chloroethane
Tetrachloroethene
DlbromochlorotMthane
Chlorobenzene
Bromoform
1,1,2,2-Tetrachloroethan*
1.3-D1chlorobenzent
1.4-01chlorobenzene
1,2-D1chlorob«nzene
* Internal Standard at lOvg/1

Average
recovery
(vfl/D

N.

N.
N.
N.

0.
19.1

0.
0.
0.
20.9
20.7
20.5
19.9
IB. 6
18.6
11.1
19.9
18.9
21.6
20.4
19.9
19.3
21.6
19.1
19.4
18.0
19.9
19.
20.

,2
2

17.8
20.0
15.7
11.4
10.7

Standard
deviation

Ug/D
N.D.

2.4
N.O.
N.O.
N.O.

2.5
2.7
2.6
2.3
1.5
1.8
0.9
1.8
2.3
2.9
2.8
2.2
1.9
1.2
1.4
1.3
1.3
2.2
1.4
2.0
2.4

O.B
1.3

N.O. Not Determined, performance criteria will be determined
when sufficient data has been collected.
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TABLE 3. Retention times and estimated minimum detection limits
for purgeable aromatlcs. (PIO 10.2eV)

Retentlon Detect1 on
time limit

Compound (m1n.) (yg/1)

Benzene 10.42 1.00
Toluene 16.50 0.50
Cnlorobenzene 21.30 **
Ethylbtnzene 21.58 1.00
m+p-Xylene 21.83 1.00
o-Xylene 23.22 1.00
Styrene 23.43 3.00
1.3-01ch1orobenzene 28.80 **
1.4-01chlorobenzene 29.22 **
1,2-01ch1orobenzent 30.37 **

Column conditions: Supelco VOCOL coated 60m x .75mm wide bore
capillary column. Helium carrier rate at 15mL/m1n. Helium makeup
gas at I5mc/m1n. Column temperature held at 30*C for 8 m1n. then programmed
at 4*C/m1n. to 190*C.

** Data determined on Hall 700A.
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TABLE 4. Average recovery and standard deviation for 20ug/l
calibration checks, purgeable aromatlcs. (Pit) 10.2eV)

Compound

Benzene
Toluene
Chlorobenzene
Ethyl benzene
m+p-Xylene
o-Xylene
Styrene
1.3-01chlorobenzene
1.4-01chlorobenzene
1,2-Olchlorobenzent

** Recovery data determined on Hall 700A.
N.O. Not Determined, performance criteria will be determined

when sufficient data has been collected.

Average
recovery
(vg/1)
16.56
17.64

**
19.16

N.O.
21.79

N.O.

Standard
deviation
(yg/D

3.37
2.98

**
4.85

N.O.
2.32

N.O.
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TABLE 5. Listing of Compounds Found In Matrix Spiking Solutions,
Suptlco Purgeables A and Supelco Purgeables B.

Purgeables A

Methylene chloride
THchloroflouromethane
1,l-01chloroethylene
1.1-D1chloroethane
Chloroform
1.2-01chloropropane

Trlchloroethylene
1,1,2-Tr1cnloroethane
01bromochloromethane
2-Chloroethyl vinyl ether
Tetrachloroethylene
Chlorobenzene

Purgeables B

Trans-1,2-01chloroethy1ene
l,2-01chloroethane
1.1,1-Trlchloroethane
BromodlchloroMthane
Trans-1,3-01chloroproptnt
Cls-1,3-01chloropropene

Benzene
Bromoforn
1,1,2,2-Tttrachloroethane
Toluene
Ethyl Benzene
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FIGURE 2. Standard chroma togram, purgeable aroma t ics , P10 t i u . 2 ev j .
Analytes at 20ug/L.
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APPENDIX E

FIELD MEASUREMENT OF PERMEABILITY
USING THE BAIL-DOWN TEST

WARZYN



FIELD MEASUREMENT OF PERMEABILITY
BAIL-DOWN TEST

INTRODUCTION

The objective is to determine hydraulic parameters (transmissivity,
storatfvlty, hydraulic conductivity) of the water-bearing strata. Single
well aquifer tests are used because they may be conducted using a minimum
of equipment, personnel, and time. They may also be done at many points
within an aquifer and may be used to better plan a full-scale pumping
test.

PROCEDURES

Each ball-down test is conducted by measuring the static water level with
an electric water level indicator or cloth tape with attached sounding
device, placing a pressure transducer (connected to a Hermit data logger1),
below the water level, and removing one bailer volume from the well. The
recovery of the water level back to the static level is recorded over the
necessary period of time, using a logarithmic sampling mode on the data
logger.

The electric water level tape and transducer are wiped, first with methanol
and then with delonlzed water as they are placed In the wells, to prevent
cross-contamination between wells. The bailer is lowered with an attached
1/8-inch stainless steel cable. The bailer and cable are decontaminated
between uses by washing and rinsing with L1qu1nox soap and water, rinsing
three times with methanol, and rinsing three times with delonlzed water.
The bailer and cable are then allowed to air-dry on steel supports and
are covered with new sheet plastic.

DATA REDUCTION

The data accumulated during the ball-down tests are used to calculate
hydraulic parameters using several published methods. Hydraulic conductivity
1s calculated for shallow, unconfined wells using the Bouwer and Rice
method (1976). The NAVFAC method (1971) 1s used for comparison.
Transm1ssiv1ties and storat1v1t1es for the deeper, confined wells are
determined using the curve matching method described by Cooper, et al.
(1967). For comparison, hydraulic conductivities are also calculated
using the Hvorslev method (1951). All methods assume an Infinite,
homogenous, 1sotrop1c aquifer and an instantaneous change in head in the
well.

The method described by Bouwer and R1ce (1976) is based upon modifications
to the Thlem equation, with the use of an analog model. A straight line
is drawn through a semi-log plot of relative head versus time, and the
hydraulic conductivity 1s calculated using the slope of that line and the
geometry of the well and aquifer. The formulation assumes that draw-down
of the water table around the well is negligible, that flow in the

1 Hermit Environmental Data Logger. Model SE1000B,
In-S1tu, Inc., Laramle, Wyoming 82070.
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capmary fringe may be ignored, and that well losses are negligible. It
is applicable to completely or partially penetrating wells in unconfined
aquifers, but may be used for confined aquifers that receive water from
the upper confining layer.

In the NAVFAC method (1971), a straight line is also drawn through a semi-
log plot of recovery data for unconfined aquifers. The method is based
on the Hvorslev method. It assumes that the well is cased below the
water table, and the ratio of the screen length to the well radius (L/R)
is greater than eight.

The Cooper, et al. (1967) formulation calculates the transmissivlty of an
aquifer by matching a plot of relative head (linear sclae) versus time
{logarithmic scale) to one of a set of type curves. The method assumes
that the change in head after a known volume of water is Injected or
removed is instantaneous and that the (non-flowing) well is screened over
the entire thickness of an artesian aquifer. It is directly applicable
to fully penetrating screened wells in confined aquifers, but may be used
to determine the transmissivity of the portion of an aquifer over which a
partially penetrating well is screened, assuming no vertical flow occurs.

The Hvorslev method (1951) is based on a solution of the LaPlace equation
and does not account .for aquifer storage. A straight line 1s drawn
through a semi-log plot of relative head versus time. The time that
would be required for complete equalization of head difference If the
original rate of inflow were maintained (defined as the basic time lag,
TO( and equal to the time when H-h/H-Ho » 0.37) is used to calculate
the hydraulic conductivity. The value of TQ is measured graphically, and
the ratio of the piezometer length to radius Is assumed to be greater
than eight (L/R>8).

WARZYN
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APPENDIX G
DOCUMENT CONTROL AND THE EVIDENTIARY FILE
SYSTEM FOR PAGEL'S PIT LANDFILL RI/FS

ACCOUNTABLE DOCUMENTS

Accountable documents will Include all logbooks, field data records,
correspondence, sample tags, graphs, cha1n-of-custody records, and other
sample documentation forms used, original data Including laboratory bench
sheets, photographic prints and planning documents.

FILE STRUCTURE

Documents will be arranged 1n the evidentiary file using the format specified
1n Table 1 (attached).

LOGGING OF DOCUMENTS

Documents will be received by the Document Control Officer who will log them
and assign a number to each such that documents within each document subclass
are separately serialized. An exception to this will be sample tags, chaln-
of-custody forms or other documents that are numbered prior to assignment for
use.

DOCUMENT ACCESS

Project documents will be secured 1n a separate, locked file cabinet. Access
will be limited by the Document Control Officer to project personnel. A
check-out log will be maintained as a record of access.

EVIDENCE FILE AUDIT
r

Upon project completion, the Warzyn Quality Assurance Officer will audit the
evidence file for completeness. Results of the audit will be documented on
the attached form and kept 1n the Final Evidence file.

FINAL DISPOSITION OF FILE CONTENTS

The Final Evidence file will be maintained by Warzyn as described 1n Section
XX., Record Preservation, of the Consent Order. The file will be maintained
during the pendancy of the Consent Order and for a minimum of four years after
Its termination.



August 10, 1987 - 2 - 12660.00

TABLE 1

DOCUMENT CUSSES AND STRUCTURE
FOR SUPERFUND EVIDENTIARY FILES

Document
Classes File

File Index

Contracts/
Proposals/Bids A

Financial B

Correspondence

Contents

Work Plan
Documents

Check out logs and 11st of
active files

Proposals, contracts, purchase
orders, spedflcatlons-COPIES ONLY

Summary of Invoice status; Invoices
correspondence re: accounts
receivable; copy of budget and
project task setup; COPIES ONLY

Various Incoming and outgoing
letters, memorandums, diary notes

Cl-In-house correspondence;
diary notes and memos

C2-Outgo1ng letters/memos

C3-Incom1ng correspondence

C4-Correspondence logged
Documents other than proposals; Including
Health and Safety plans, Sampling
plans, QAPPs, permit plans; special
Instructions/outlines for conducting
the project; Work Plans; WEI plans
and specifications
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QA File

Field Data

Laboratory Data G

- 3 - 12660.00

QA Work Plan and budget; project
history file; sample documentation
records, etc.

El-Sample tags

E2-Cha1n-of-Custody Records

E3-Rece1pt of Samples forms

E4-Transfer of Samples forms

Original field data/notebooks

Fl-Fleld boring logs

F2-Well construction details

F3-Geotechn1cal testing

F4-Geophys1cal testing

F5-Water Quality testing

F6-Da1ly field logs

F7-Ba1ldown testing

FS-Structural testing

F9-M1seel 1aneous/Other

Laboratory test data, Including
original analytical logbooks, lab
data, calculations, bench records,
graphs, etc. for original data and
quality control data

Gl-Analyt1cal laboratory data

G2-Geotechn1cal laboratory data

G3-Mater1als testing laboratory data

G4-Subcontracted laboratory data
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Calculations H

Photographs I

Originals J

Warzyn Reports K

Warzyn Drawings L

Other Reports/
Drawlngs

Miscellaneous

Checkprlnt

Calculations, quantity estimates,
computer printouts of tabularlzed
data

Photographs, stereo pairs, site maps
(published zoning, topography,
geology, groundwater, bedrock,
negatives)

Warzyn original reports or drafts

Copies of the project report or
previous pertinent WEI reports

Reference 11st of report drawings;
copies or reduced copies of
original drawings. Note: original
or reduced mylars will be stored
separately

Non-Warzyn reports and drawings
Including literature, references,
etc.

Other file Information which does
not fit Into other categories; file
must be named

TEMPORARY FILE of checkprlnts, draft
reports or other work In progress. File
must be removed upon job completion.

12660.00
RCW/sss/JAH
[sss-400-82]



DOCUMENT AUDIT CHECKLIST

PROJECT NO.
PROJECT LOCATION
FILE LOCATION

DATE OF AUDIT
SIGNATURE OF AUDITOR

Yes No Have Individual files been assembled (field In-
vestigation, laboratory, other)?

Comments: __ __

Yes No Is each file Inventoried?

Comments:__________

Yes No Is there a 11st of accountable documents?

Comments: ___ ____ __

Yes No 4. Are all accountable documents present or accounted
for?

Comments:__________________________

From NEIC Procedure Manual for the Evidence Audit of Enforcement
Investigations by Contractor Evidence Audit Teams, EPA-300/9-81-003-R,
April, 1984.



Yes_ No_ 5. Is a document numbering system used?

Comments:_____ ______

Yes_ No_ 6. Has each document been assigned a document control
number?

Comments:___ _______ _____

Yes_ No_ 7. Are all documents listed on the Inventory accounted
for?

Comments:_____ _______ ___

Yes_ No_ 8. Are there any documents In the file which are not on
the Inventory?

Comments:_____ _______ ___

Yes_ No_ 9. Is the file stored 1n a secure area?
Comments:_________________

Yes_ No_ 10. Are there any project documents which have been
declared confidential?

Comments:________________________



Yes_ No_ 11. Are confidential documents stored 1n a secure area
separate from other project documents?

Comments:___ _____

Yes_ No_ 12. Is access to confidential files restricted?

Comments:____________ ___

Yes_ No_ 13. Have confidential documents been marked or stamped
"Confidential"?

Comments:___ _____ ____

Yes_ No_ 14. Is confidential Information Inventoried?

Comments:______._____________

Yes_ No_ 15. Is confidential Information numbered for document
control?
Comments:__________________________

Yes_ No_ 16. Have any documents been claimed confidential under
TSCA?

Comments:__________________________

[Jap-300-64a]
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APPENDIX H

ACKNOWLEDGEMENT OF ABILITY TO PERFORM ANALYSES
BY PERFORMING LABORATORIES



LABORATORIES AMERICA. INC,

3301 KINSMAN BLVD. . P.O. BOX 7545 - MADISON, Wl 53707 . (608)241-4471 - TLX 703956 HA2RAL MDS UD

Mr. Robert Wendt December 30, 1987
Warzyn Engineering Inc.
One Science Court
University Research Park
Madison, Wisconsin 53705

RE: Remedial Investigation and Feasibility Study, Pagel's Pit
Landfill, Winnnebago County, Illinois.

Dear Mr. Wendt:

Hazleton Laboratories America, Inc. Madison, Wisconsin ha*
reviewed th« Pagel's Pit QAPP (Revision No. 1 of 8/87). We also
understand that an additional revision with minor changes is
currently being prepared.

We fully understand th» project requisites and are prepared to
commit the required resources for the timely completion of this
important environmental work. We understand that the Round i
sampling schedule is projected to start at mid to late January of
1988. We will be able to meet your needs as long as this
anticipated schedule is adhered to.

Please feel free to contact me should you require additional
information .

We look forward to being of continued service to Warayn
Engineering, Inc.

Sincerely,

David C. Hills
Manager, Environmental Analyses

CCs
C. Altstaettar
File



RADIAN
CORPORATION

August 10, 1987

Mr. Bob Wendt
Warzyn Engineering
1 Science Court
University Research Park
P.O. Box 5335 ....(
Madison, WI 537O5 ' '-'.iTi..

Dear B°b: MADISON
I am sanding this lottar to acknowledge your request for
Radian to perform HSL volatile analyses of ten(XO) pairs of
sorbent tubes according to the methodology described in our
Quality Assurance Plan dated June* 1987.

We understand that you will require the analyses in September
and are fully-prepared to respond to your request. Please
let mswknow if I can provide any further information.

B. Homolya /
Ppogram Manager

cc: 0. Wagoner, Radian

Progress Center/3200 E. Chapel Hill fld./Nelson Hwy ,'P.O Box 13000/Research Tnangid Park. N.C 27709'(9i9l54i-9ioo



Y



APPENDIX I

INTERNAL CHAIN OF CUSTODY PROCEDURES FOR
HAZLETON LABORATORIES AMERICA



OFFICIAL COPY-
DO NOT DUPLICATE

Hazleton Laboratories
America. Inc.

Quality Assurance Unit

OCEPURE

TRADE SECRET OP-PROJ. 1
PAGE 1 OF 2

HAZLETON LABORATORIES^: 2/11/87
AKJCDI^A m^ REPLACES: 4/2AMERICA, INC.

DO NOT DUPLICATE
4/21/86

PROCEDURE IDENTIFICATION: EPA UA-82-A155 Hazardous Waste Analysis

PROCEDURE TITLE: Chain of Custody Procedures
AREA OF APPLICABILITY: Hazleton Laboratories America, Inc.

Environmental Analysis
PURPOSE:

Future legal proceedings may necessitate Hazleton Laboratories America, Inc.
(HLA) to produce documentation that traces the custody of samples from receipt
through completion of analysis. In lieu of this, It Is necessary for HLA to
guarantee the continuous custody of sanples by either the sample custodian or
the lab analyst.
PROCEDURE;

The following procedures for documentation of chain of custody for samples
received under Contract UA-82-A155 will be followed In addition to or as an
addendum to those previously stated under OP-OIV 7 and OP-PROJ 2.
1. All samples will be stored locked In refrigerators located on the third

and fourth floors. A list of sample numbers* arranged by EPA case number,
will be maintained by the sample custodian.
1.1 All bottles received for extractable compounds (semlvolatlles or

pesticides) will be stored at 4'C In one of two double-door
refrigerators located on 3 South In Room 301.

1.2 All bottles received for volatile analysis will be stored at 4*C on
4 South in the Mass Spectrometry area, In the refrigerator designated
for volatile samples only.

2. Only the designated sample custodian and supervisory personnel will have
keys to the double-door refrigerators.

3. Samples will remain 1n the designated refrigerators until removed for
sample preparation and/or analysis.

4. All transfers of samples Into or out of the double door refrigerators will
be documented on an Internal chain of custody record (see attached).
These records are maintained by the sample custodian.

5. Once a sample Is removed from a refrigerator by the analyst, he/she 1s
responsible for the custody of the sample. Each analyst must return
samples to the double door refrigerator before the end of the working
day. Samples are not allowed to sit on tne bencn over tne evening.



OFFICIAL COPY-
DO NOT DUPLICATE

Hazleton Laboratories
America, Inc.

Quality Assurance Unit

CONFIDENTIAL
TRADE SECRET

KGE"?* V
2/11/8?

AMERICA , fNC.
DO NOT DUPLICATE

APPROVED BY:
naru wirtz
Environmental Analysis VJ

David Hills".
Project Leader

REVIEWED BY:

DATE 2*//-SE-

^
Dcbra Curley Arndt _
Manager, Quality Assurance Unit

DATE

DATE

(1458E)



OFFICIAL COPY
DO NOT DUPLICATE

Hazteton Laboratories
America, Inc.

Quality Assurance Unit

CONFIDENTIAL
TRADE SECRET QP-PROJ. i

HAZLETON LABORATORIES™ !̂
AMERICA, INC.

EPA WA^82=AT5!
Chain of Custody

SIS

Case No. Storage Location
Storage Date

Laboratory
Sample No.

Removed
by

Date/Time
Removed Reason

Date/Time
Returned



•OFFICIAL COPY-
DO NOT DUPLICATE

Kazleton laboratories
America. Inc.

Quality Assurance Unit

CONFIDENTIAL
TRADE SECRET OP-PROJ. i

HAZLETON LABORATORIES™*01

AMERICA, INC.

PROJECT IDENTIFICATION: EPA UA-82-A155 Hazardous Waste Analysis
PROCEDURE TITLE:

DISTRIBUTION:

Name

David C. Hills
Mark Wlrtz

Chain of Custody Procedures

Title

Section Supervisor
Documentation Custodian/
Saqple Custodian

Department/Cost Center No.

Environmental Analysis/6004

Environmental Analysis/6004



-OFFICIAL COPY,
DO NOT DUPLICATE

Hazleton Laboratories
America. Inc.

Quality Assurance Unit

DEPARTMENT OPERATING PROCEDURE

OP-PROJ. 2
PAGE 1 OF 3

CONFIDENTIAL
TRADE SECRET

HAZLETON LABORATORIES^E^ 4/21/86
AMERICA, INC.

DO NOT DUPLICATE
PROCEDURE IDENTIFICATION! EPA WA-82-A155 Hazardous Waste Analysis

PROCEDURE TITLE; Sample Receipt and Sample Logging Procedures
Hazleton Laboratories America, Inc.
Environmental Analysis

AREA OF APPLICABILITY;

DISTRIBUTION:

See attached 11st.

PURPOSE:

These procedures are to be used In conjunction with the aforementioned project
because of the nature of the samples and the special chain of custody procedures
required.

SAFETY PRECAUTIONS:

All samples received under this contract should be considered hazardous and
appropriate precautions should be taken when handling these samples. Upon
Initial receipt at Hazleton Laboratories America, Inc. CHLA) facilities, sample
coolers should bt Inspected for any damage or leakage. Under no circumstances
should any personnel other than the sample custodian or project leader open
coolers. If damage or leakage Is noted, stay clear of the coolers and notify
the sample custodian or project leader Immediately.
PROCEDURE:

1. The project leader will notify the sample custodian In writing of Incoming
samples.

2. When samples arrive at HLA, the shipping and receiving clerk or the
receptionist will notify the sample custodian. The custodian will collect
the samples and deliver them to a hood located on 3 South. The following
procedures will be done by the sample custodian.

3. Examine the shipping container and record the following Information 1n the
project log book (one container per form).
3.1 The presence/absence of custody seal on the shipping container.

3.2 The condition of the custody seal (I.e., Intact, broken).



-OFFICIAL COPY-
oo NOT DUPLICATE

Hazleton Laboratories
. America, Inc.

Quality Assurance Unit

CONFIDENTIAL OP-PROJ. 2
TRADE SECRET !« 2 ?„?DATE: 2/11/87

HAZLETON LABORATORIES REPLACES: 4/21/86
AMERICA, INC.

DO NOT DUPLICATE
4. Open the shipping container In a well ventilated hood, remove the enclosed

sample documents, and record the following Information in the log book.
4.1 The presence/absence of the chain of custody record(s).
4.2 The presence/absence of Sample Management Office (SMO) forms (Traffic

Reports, Chronicles).
4.3 The presence/absence of airbills and/or bills of lading documenting

shipment of the samples.

5. Remove the samples from the container and record the following Information
1n the log book.

5.1 Condition of samples (Intact, broken, leaking, etc). Any broken and/or
leaking samples should be carefully repacked, labeled as a Blohazard,
and returned to the sponsor. The project leader should be notified and
will contact the EPA project officer that the sample was received
broken and returned.

5.2 The presence/absence of sample tags.
5.3 Sample tag numbers.

6. Compare the following documents to verify agreement of the Information
contained on them.
6.1 Chain of custody records.

6.2 Sample tags.

6.3 SMO forms.

6.4 Airbills or bills of lading.

Document agreement and/or any discrepancies found. If discrepancies are
found, contact the SMO for clarification and notify the appropriate
laboratory personnel.

7. If there are no problems with the sample shipment, sign the chain of custody
record 1n the "Received for lababoratory by:" box on the document. If
problems are noted, sign for shipment and note problems 1n the "Remarks'1 box
or reference other forms detailing the problems.



OFFICIAL COPY-
DO NOT DUPLICATE

Hazlston Laboratories
America, Inc.

Quality Assurance Unit
'«. Log-i A tne

CONFIDENTIAL Sfr?"8V,
TRADE SECRET DAT[: 2/11/37

HAZLETON LABORATORIESP"i-ACEs: 4/21/86

lies.

AMERICA, INC.
DO NOT DUPLICATE

8.1 Figure 1 1s an example of a type of form the sample custodian could use
1n order to log-In samples and to record the Information previously
described.

9. Send preprocessing request form to Sample Entry requesting that HLA numbers
be assigned to the samples, and that they be logged onto the LIMS under the
appropriate mnemonic for tracking and billing.

9.1 The following LIMS mnemonics will be used for this contract:
HGHS Hazardous Waste GCHS Analysis
EPAP - Priority Pool Pesticides

9.2 Upon receipt of sample HLA numbers, log these HLA numbers Into the book,
10. Sample Storage.

10.1 All bottles received for extractable compounds (semlvolatlles or
pesticides) will be stored at 4*C In one of two double-door
refrigerators located on 3 South 1n Room 301.

10.2 All bottles received for volatile analysis will be stored at 4°C on
4 South 1n the Mass Spectrometry area, 1n the refrigerator designated
for volatile samples only. At the time of storage a storage blank will
be prepared Identified with the case number and date prepared. This
blank will be analyzed with those samples stored on the designated date
to monitor the potential for cross-contamination of samples during
storage.

APPROVED BY: //IsJL Al .CUUJr~. DATE Z-//-0?"

DATE .

Martcwirtz
Environmental Analysis

David Hills
Project Leader

REVIEWED BY: ^Jk^dJ^J^^ DATE
Debra durleySrndt U
Manager, Quality Assurance Unit

(1459E)
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Hazleton Laboratories
America, inc.

Quality Assurance Unit

CONFIDENTIAL
TRADE SECRET

HA2LETON LABORATORIES

OP-PROJ. 2
ATTACHMENT

PROJECT IDENTIFICATION:

PROCEDURE TITLE:

DISTRIBUTION:

Name

David C. Hills
William Hamilton
Paul Jacoby
Judy Santos
Diane Loram

Mark Wirtz

EPA WA-82-A155 Hazardous Waste Analysis
Sample Receipt and Sample Logging Procedures

Title

Project Leader
Manager

Section Supervisor
Section Supervisor
Manager

Documentation Custodian/
Sample Custodian

Department/Cost Center No.
Environmental Analysis/6004
Facility Services/6080
Shipping and Receiving/6075
Sample Entry/6099
General Services/6072
(Building Receptionist)
Environmental Analysis/6004
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oo NOT DUPUCATE

Hazteton Laboratories
America, Inc.

Quality Assurance Unit
rKUJCll

DEPARTMENT OPERATING PROCEDURE

CONFIDENTIAL OP-PROJ. 3
TRADE SECRET SSf..1 &

HA2LETON LABORATORIES REPLACES: 1/3/83
AMERICA, HMC.

DO NOT DUPLICATE
EPA WA-82-A155 Hazardous Waste AnalysisION:

PROCEDURE TITLE: Duties and Responsibilities of the Documentation
Custodian and Procedures for Data Assembly and
Filing

Hazleton Laboratories America, Inc.
Environmental Analysis

AREA OF APPLICABILITY:

DISTRIBUTION:

See attached list.
PURPOSE;

To specify the duties and procedures of the documentation custodian for the
above-mentioned contract.
PROCEDURE;

1. Tne documentation custodian will organize and assemble all documents
relating to each EPA case.

2. This procedure will ensure that all documents to be submitted to EPA are
compiled In one location, preferably In single case files arranged by SMO
sample number.
2.1 Prepare case file folders as follows:.

2.1.1 Assign one folder to each case according to SMO case number.
2.1.2 Place all documents, sample tags, SMO forms, and laboratory*

generated data, pertaining to one case In the assigned folder.
2.1.3 Arrange all documents by type within the case folders, I.e.,

all sample tags together, all Traffic Reports together, all
hardcopy Mass Spectra together, etc.

2.1.4 File these document case files 1n one location 1n a secure
area.
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3.1 Assignment of Accountable Numbers to laboratory-generated data.
3.1.1 Inventory each document of a case and assign it a serialized

number (an Identifier) associating It with a particular case.
For example:

SMO case » • serialized document folder
5081 01

3.1.2 Inventory and number all documents pertaining to each case
Including the following:
3.1.2.1 Sample traffic records, weekly reports.
3.1.2.2 Custody records, sample tags, airbills. Internal

custody records.
3.1.2.3 Laboratory log books, personal log books, Instrument

log books, benchsheets.
3.1.2.4 Laboratory data (sorted by sample), calibration and

quality control results.
3.1.2.5 Data summaries and reports.
3.1.2.6 All other documents, forms, or records referencing

the samples.
3.2 Preparation of a Document Inventory.

3.2.1 Prepare a document Inventory list to provide a record of all
documents and their corresponding document numbers that are
Included In the computed case file.

3*2.2 If documents for a case are sent to an EPA Region for
enforcement action or other action, tne laboratory will
retain a copy of the document Inventory 11st for that case.
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APPROVED BY:

REVIEWED BY:

Environmental Analys

C.L*tMDavid
Project Leader

DATE

.-—*(*^L
a cur ley Arndt

Manager, Quality Assurance Unit

(072SE)
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File Inventory

Sample Tags

Sample Tracking Documents
EPA Chain of Custody
A1rfa1lls
Organic Traffic Reports

Extraction Worksheets/Screens
Copies of Analyst's Notebook Pages
Ident1f1cat1on/Quant1tat1on Worksheets
Copies of GC and GC-MS Operation Logs
Copies of Standard Preparation Log
Other Correspondence/Nemos
QC Summary. Package
Data Summary Package
Sample Data Package
Raw QC Data Package
Standard Package
Pesticide Raw Oata

Number of Pages
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PROJECT IDENTIFICATION: EPA MA-82-A155 Hazardous Waste Analysis

PROCEDURE TITLE;

DISTRIBUTION;

Name

David Hills
Mark Ulrtz

Duties and Responsibilities of the Documentation
Custodian and Procedures for Data Assembly and
Filing

Title
Section Supervisor
Documentation Custodian/
Sample Custodian

Department/Cost Center No,
Environmental Analysis/6004
Environmental Analysis/6001
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PROJECT IDENTIFICATION; EPA HA-82-A155 Hazardous Waste Analysis

PROCEDURE TITLE; Duties and Responsibilities of the Sample Custodian
AREA OF APPLICABILITY: Hazleton Laboratories America, Inc.

Environmental Analysis
DISTRIBUTION;

See attached list.
PURPOSE;

To specify the duties of the sample custodian for the above-mentioned contract.
PROCEDURE;

Duties and responsibilities Include:
1. Receiving samples (OP-PROJ 2).
2. Inspecting sample shipping containers for presence/absence and condition

of:
2.1 Custody seals, locks, "evidence tape", etc.
2*2 Container breakage and/or container Integrity.

3. Recording condition of both shipping containers and sample containers
(bottles, jars, cans, etc*) 1n log books or on appropriate forms.

4. Signing appropriate documents shipped with samples (1.e.t chain of custody
record(s), SMO Traffic Reports, etc).

5. Verifying and recording agreement or non-agreement of Information on
sample documents (I.e., sample tags, chain of custody records, Traffic
Reports, airbills, etc.) 1n log books or on appropriate forms* If there
Is non-agreement, record the problems, contact the SMO for direction, and
notify appropriate laboratory personnel.
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6. Initiating sample analysis procedures on appropriate laboratory documents

or according to laboratory stanoara operating procedures Including
establishing case and sample files and Inventory sheets.

7. Labeling samples with HLA sample numbers.
8. Securely storing samples* sample extracts* and spent samples.
9. Controlling access to stored samples and assuring that HLA standard

operating procedures are followed when samples are removed from and
returned to storage (see OP-PROJ 1).

10. Assuring that sample tags are removed from sample containers and are given
to the laboratory personnel for Inclusion In the sample case file.
Hissing tags are to be accounted for by putting a written memo Into the
sample case file* Information from the tags should be Included In the
memo. If available.

11. Monitoring storage conditions for proper sample preservation such as,
refrigeration temperature and prevention of cross-contamination.

12* Returning snipping containers to the proper sampling teams.

APPROVED BY:

REVIEWED BY:

4 Mr.Mar* Wlrtz
Environmental Analyst

C.
David Hills
Project Leader

DATE

DATE

DATE
Debra Cur ley Arndt
Manager, Quality Assurance Unit

(0726E)
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PROJECT IDENTIFICATION: EPA WA-82-A155 Hazardous Waste Analysis

PROCEDURE TITLE

DISTRIBUTION:

Name

David Hills
Nark Ulrtz

Duties and Responsibilities of the Sample Custodian

Title
Section Supervisor

Department/Cost Center No.
Environmental Analysis/6004

Documentation Custodian/ Environmental Analysis/6001
Sample Custodian
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